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TIMBER 


IMNIBER shares with grass first place among the world’s resources 
that have played significant roles in man’s slow but steady advance 


from selfish savagery to coOperative strength in civilization. 


In the well-watered regions of the world timber has grown naturally to 
dominate the terrain, and man has shaped his simple forest economy to 
meet the circumscribing conditions that a wooded land has prescribed. 
In the more arid reaches of the world’s broad expanses forests have not 
grown, and there grass has enforced upon man a pastoral economy distinctive 
in its attributes, distinctive in the social and political forms that man has 


molded to conform to them. 


The primitive savages, the barbarian pioneers in culture, the civilized 
folk of the most modern state, have all felt the impelling force of the forest 
from which they have wrested their living, to which they have adapted their 
mode of life without questioning the power of the forest to dictate their 
course. They have taken for granted the beneficence of the forest in supply- 
ing them timber for tools, for weapons, for bridges, for houses in which to 
seck shelter and sanctuary, in which to set up their lares and penates, to 
establish their mores; and likewise they have taken for granted the aggres 
sion of the forest upon their trails, their fields, their customs. To them all, 
the folk of the well-watered lands, the timber the forest supplies has been 


their incentive, as it has been their means, to a higher culture. 
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AGRICULTURAL REGIONS OF AFRICA 
PART II—VEGETATION AND POTENTIAL PRODUCTIVITY 
OF THE LAND 
Il. L. Shantz 


(ne may divide land area in a number 
as Africa, 


where little of the land has been covered 


of ways. Ina continent such 


by soil surveys, or by vegetation 
surveys, and where crop records are 
scattered and only meavetr statistical 


material is available to differentiate the 


Various areas, one may classify land 
rouvhly on the basis of natural vegeta- 
tion 


The reader should be cautioned against 
placing too much reliance in the actual 


hgvures here used. Thev are estimates 


based on a carefully drawn veneralized 


vegetation map Shantz, H. L. and 
Marbut, C. | Vegetation and Soils 
of Africa The Map, corrected as to 


some minor details, was used as a basis 
No consideration 
Only 


area 


of this classification. 
could be taken ot low al ( onditions 


On broad veneral basis ( the 


an 
be mapped. 
Phe 


ted. ( 


inter- 
ot 
which it 


plant cover, if properly 


in be used as indicator 


pre 


the « limatye 


an 
conditions undet 
was produced, of the soils on which it 
grew and of the practices of grazing, 


has 


the 


burning, o1 to which it 


of 


other uses 


been subjected It is value in 


rapid classification of land as to climatic 
conditions, soil types, soil texture, soil 
chemical composition, the value of soil 
for crop production, and the value of the 
land for production of domestic or wild 
animals. 

the 
productive soils on the basis of plant 


Primitive man chooses most 

cover and plant cover is widely used in 

soil surveys and in land classification. 
The earth’s surface may be divided 


on the basis of types of vegetation into 


such physiognomic groups as_ forest, 
grassland, and desert. These can be 
further subdivided on the basis_ of 


floristic Composition and reaction to the 


Within so large 


environment. an area 


continent 


as a one can recognize only 
the general communities and these in 
turn could be subdivided again and 
again. 

In Africa one may recognize 18 great 
communities very unequal in extent 
and rank and the desert shrub-desert 
grass represents a combination of sev 
eral types (Table \ Ill A. B. and ¢ 
The islands are also included in the 


following summary 
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Area in Dirnsator 
Communily 0 Square me 
Miles w nree 

Forest 

Mangrove 19 0.2 
Tropical Rain Forest 900 7.9 
Temperate Rain Forest... 96 0.8 
Oak-Coniter Forest 28 0.2 
Dry Forest 1,054 9.2 
Thorn Forest 192 ce 
Temperate Brush 132 1.2 
Oases 36 0.3 
Grassland 

High grass-Low tree Savanna 1 471 13.0 
\cacia—Tall grass Savanna 2,033 18.0 
Tall grass... 94 0.8 
\cacia- Desert grass Sa\ I 1,252 11.0 
Mountain Grassland 321 ae 
Dwarf Palm—Temperate grass 78 0.7 
Marsh grass 60 0.5 
Desert 

Desert shrub- Desert grass 2,915 25.0 
Salt Desert shrub.. 7 0.06 
Desert 773 6.9 


MANGROVE 


A forest that is dependent not only 


on favorable climate but on saline 
mud. It is limited almost entirely to 
tidal flats 


shut out the fresh water swamp types. 


where ocean saline waters 


Trees are from 25 to 75 feet high, often 


standing on high arching prop roots. 


FIGURE 100 
Tanga, Tanganyika 
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The crowns are dense with deep green 


leaves. At low tide 


the lower portion is an 


evergreen 
100) almost 
impenetrable tangle of knees and roots 


(Figure 


rich in algae and marine invertebrates. 
It consists of a relatively small number 
of species useful for wood and for con- 


struction 


purposes where mussels and 


termites are destructive, and as a 
source of tannin. 

extend along the 
Red Sea to Natal 


and on the west coast from Senagambia 


Mangrove forests 


east coast from the 
to Angola and on the islands on both 
coasts within this belt. Mangrove con- 
materially to the export of 
British East Africa 


and Nigeria, Sierra Leone, and Gambia. 


tributes 
Portuguese and 
Only in the natural state is this land 
productive. It covers only about 19,000 
square miles, or 0.2 per cent of the total 


land The 


(;uinea 


area. largest areas are in 


Portuguese where there are 
five thousand square miles of this forest; 
Africa, Sierra 


each 


in’ French Equatorial 
Nigeria 


and 


Leone, and with 


two 


thousand ; Kenya, Tanganyika, 





Mangrove at low tide, the young growth showing reproduction in saline mud 
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FiGureE 101 
of varying ages 
Belgian Congo 


Africa, 
British 


Gambia, 


Portuguese East 


Madagas« as 
( ‘“ameroon, 
Senegal 


square 


French Cameroon, 


French (Guinea, and 


each with about one thousand 


miles. 
FOREST 


TROPICAL RAIN 


This forest is a climax forest in which 
there are old trees and seedlings of the 
same species and many different species 
Kigure 101). It is a 


several 


occur together 


forest with stories and the 
canopy, seen from above, is unequal in 
height. Lianas are relatively abundant 
floor 


with rather dense undergrowth except 


and the forest may be covered 


along streams where plants are often 


shut out by the dense canopy. There 
is no drought period. Probably partly 
little dead 


The soil may 


due to there 1s 
Hoor. 


charac cer. 


termites, 
wood on the forest 
be alluvial in Then it is 
rich and deep. Where it develops in 


place it may be deep red loam, slightly 


lateritic and less productive. 


Tropical rain forest along the bank of a tropical river showing dense growth of trees 
The canopy is dense but often the floor is covered with undergrowth 


Kindu, 


This type is productive in its natural 
state of a fairly dense animal population 
such 


as birds, monkeys, and squirrels, 


confined for the most part to the tree 
The okapi, buffalo, 


warthog, and certain antelope are also 
this 


tops. elephant, 


found in along 


forest, and water 
courses hippopotami and crocodiles 
abound. 

(Figure 102 
the pigmies, used the animal products 
and the fruits, oil palm, kola nuts, and 


oil nuts. 


Primitive man , especially 


Rubber, secured from Landol- 
phia and Funtumia; raffia, used exten- 
sively for baskets, 


kola, palm oil, and ivory are products 


rugs and coffee, 


collected by natives for sale. 


This forest composes trees of many 


which from 


types vary very heavy to 
very light woods. African cedar and 
mahogany-like, teak-like, and ebony 


like woods such as kaya, sapele, gwarea, 
nakore, and okoume are of high value for 
furniture and decorative woodwork. 


This land, cleared or partly cleared, 
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furnishes land for the agricultural tribes 
or for white plantations. 

The domestic animals found in this 
type of country are chiefly goats, pigs, 
The 


mainly for food and for local consump- 


and chickens. crops are grown 


tion. They are rice, bananas, cassava, 


maize, sugar cane, sweet potatoes, oil 
palm, vams, beans, peanuts, tobacco, 
sesame, ginger, cotton, orange, citron, 
mango, guava, annona, tomatoes, egg- 
plant, pineapple, castor bean, vanilla, 
and cucurbits. 

Plantations are often small and irregu- 
lar but in places occupy large areas. At 
the the 


and a 


Kindu on Congo trees were 


thinned few of the larger trees 


left standing. By the aid of fire and 
the hoe the soil was prepared without 
removing the larger trunks and branches. 
far 


Bananas are planted relatively 


apart and cassava every four or five feet. 


102 


FIGURI 
tion of rice and cassava 
the streams 


Small rivers are seldom 
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Then a crop of maize and a little later 
a crop of rice is planted on the same 
area. Maize is harvested just before the 
rice begins to head. Here two perennial 
crops and two annual crops are grown 
together. In fact, there are several 
crops of rice and corn grown per year 


until the them 


cassava crowds out. 
Then in about three or four years the 
area develops a dense stand of cassava. 
This is make 


Bananas are har- 


harvested to room. for 


developing bananas. 
finally 
the 
Many crops are grown 


vested as they fruit and 


the 
tropical forest. 


are 
replaced by initial stages of 
on the same tract at the same time and 
there are usually plants of all ages. 
They may be cassava, maize, beans, 


peanuts, Voandzeia, sweet potatoes, 
cucurbits, tomatoes, and eggplant, with 
small patches of sugar cane or tobacco. 


Here civilized man can, and in places 





Tropical rain forest with native villages and partially cleared areas for the produc- 
visible from the air since the forest trees arch over 
Liberia Courtesy of the Firestone Tire and Rubber Company 
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FIGURE 103 
burned under careful supervision 


Rubber Company 


does, valuable 


produce many crops 
especially coffee, Brazilian rubber, cacao, 
oil palm, and such crops as cassava, 
maize, and cotton. 

The list of potential crops is a long 
one: Cacao, rubber, vanilla, suvar Cane, 
ginger, rice, Cassava, yams, sweet pota- 
toes, potatoes, bananas, 


the 


coconuts (near 


coast), coffee, arrowroot, indigo, 


maize, sorghum, Pennisetum, Eleusine, 


cotton (where rain is not too continu- 


ous), 


peanuts, Voandzeia, 


beans, to- 


bacco, sesame, oil palm, pineapple, 
papaya, annona, jack fruit, and many 
other tropical fruits and vegetables. 

In this large-scale 
Para 


likewise 


area in Liberia 
made of 
103). It is 


plantations of oil 


plantings have been 


rubber (igure 
suitable for palm, 
coffee, sugar cane, and any other strictly 
tropical crop such as cacao, ginger, and 
other tropical fruits and vegetables. 


This type occupies about 900 thousand 


REGIONS OI 


Tropical rain forest is difficult to clear 
This photograph shows an area after the first fire 
terrain is shown and a block of forest lift in the center of the picture 
of forest land are being planted to Brazilian rubber in Liberia 
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First it is felled, then if dry enough, is 
The general 
Thousands of acres of this ty pe 


Courtesy of the Firestone Tire and 


square mules, or nearly & per cent of 
104). It 
The Bel- 
gian Congo has the largest area of this 
$16 
krench Equatorial Africa 
is next with 170, French Cameroons 68, 
Ivory Coast 60, Ni- 

with 41 35, Gold 
Coast, Ashanti, and Northern Territory 
each 20, 


the continental area (Figure 


is limited to tropical Africa. 


tvpe of 


country, or thousand 


square miles. 


Madagascar and 


veria each, Liberia 


followed by Spanish Guinea 
with 9, Sierra Leone and British Came- 
with & each, 
Tanganyika 4, 


roons Krench Guinea 5, 


Angola 3, Portuguese 


(Guinea and Dahomey with 2. each, 
and Kenya, Uganda, Portuguese East 
Africa, Togoland, Togo, and Gambia 


about one thousand square miles each. 


TEMPERATE RAIN FORES1 


This forest is found at high elevations 


in the tropics and at lower and lower 


elevations as one approaches the tem- 
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FiGURE 104.—Tropical rain forest is limited 
largely to central Africa with a fringe along the 


(;uinea 
portions of 


Leone Small 
found beyond the 
extending east to the 
North and East Madagas« il 
with this type 


coast west to 
this forest are 
boundaries here shown, 


Indian 


sierra 


(Jcean 


are COV ered 


perate zone. In fact, it is a temperate 


forest in the tropics where frosts are 
absent and temperature moderate. 

This forest is luxuriant with the floor 
a dense mass of ferns, mosses, and vines 
The trees 
tall, 
105 


and trees of varying heights. 


often have 


buttressed and 


smooth-barked trunks 


roots 


(Figure 
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Yellowoods (Podocar pus 


and the forest 


are prominent 
offers great variation in 
appearance and botanical composition 
At higher elevations mosses, ferns, and 
vines are prominent and at timberline 
lobelias, 


groundsels and thickets of bamboo add 


an elfin forest of giant ericas 
great variety, while at lower elevations 
it may be of cedar and olive and merges 
with the dryer type or with the tropical 
rain forest. Rainfall is usually as heavy 
as in the tropical rain forest and tem 
conditions are 


the 


perature and moisture 


favorable for growth throughout 
entire year, 

In a natural state this type produces 
varied environment ani 


and food for 


mals and primitive man. The elephant 
is usually found throughout and in the 
thickets at) timberline. The 
gorilla, bongo, colibus, and black forest 


important 


bamboo 


hog are among the more 


large animals and there is a rich fauna 
of birds and squirrels and monkeys. 
A few hunting tribes make their homes 


had to be 


destroved before the land became sult 


here but as a rule the forest 


able for the support of native tribes 
Civilized man secures here timber 
rubber, and ivory. This land has, when 





FiGuRE 105 
in East Africa. It is 
Between Embu and Muzamba, Kenya 


Temperate rain forest occupies the high land in the tropics, being most abundant 
a luxuriant forest, on deep rich red soils which are 


unusually productive 
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cleared, produced some of the best 
agricultural land on the continent. 
Density of population on some of the 
land probably exceeds that found any- 
where else in the continent. Here, on 
fields cultivated by the hoe and seldom 
terraced, sorghum, maize, Pennisetum, 
and Eleusine are staple crops. Banana 
plantations extend for miles around the 
slopes of mountains and many varieties 
are grown, used both as fruits and 
vegetables, and for the production of a 
native drink. Among the more import- 
ant crop plants may be mentioned the 
sweet potato, yam, peanut, Voandzeia, 
bean, pigeon pea, cowpea, tobacco, 
potato, Colocasia, pumpkin, squash, 
castor bean, and many other vegetables 
and fruits. Small patchwork fields 
mark the mountain sides and different 
crops are grown on the land at the same 
time. Here coffee is a promising crop. 

The following crops may be grown: 
wheat, barley, oats, rye, potatoes, lu- 
cerne, clover, flax, beans, peas, pigeon 
peas, cowpeas, soy beans, tomatoes, 
tobacco, maize, sorghum, millet, Eleu- 
sine, Pennisetum, ground-nuts, Voand- 
zeia, yams, Colocasia, and sweet pota- 
toes. It is ideally adapted to coffee 
and banana production. 

This type occupies only about 6 
thousand square miles (Figure 106), or 
less than one per cent of the continental 
area. Ethiopia leads with about 23 
thousand square miles, followed by 
Madagascar with 18, Kenya 12, North 
ern Rhodesia and Belgian Congo with 
11 each, Tanganyika 6, Union of South 
Africa and Angola each 5, Portuguese 
Kast Africa 3, and Uganda and Nyasa- 


land one thousand square miles each. 


OAK-CONIFER FOREST 


This forest is adjacent to the Mediter- 
ranean on the mountains chiefly in 
Morocco, Algeria, and Tunis. On the 


higher rougher lands the conifers pre- 
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FIGURE 106 lemperate rain forest and 
mountain grassland can with difficulty be 
separated on a_ small-scale map. They are 
practically interchangeable. For the most part 
they occupy only the higher mountainous land 
in the tropics but reach sea-level in Cape 
Province 


dominate, with the oaks on the lower 
lands. Principal among the exports is 
cork which is exported in large quanti- 
ties from Algeria, Morocco, and Tunis. 

Cork, tanbark, timber, wood, and 
pasturage are natural products of this 
area. Under cultivation olives and 
grapes are of first importance and 
temperate cereals such as wheat, barley, 
oats, and rye, also sorghum, maize, 
tobacco, and alfalfa are produced. 

This forest occupies about 28 thousand 
square miles in North Africa. Morocco 
has about 13 thousand square miles of 
this type, Algeria 10 thousand, Spanish 
Morocco 3 thousand, and Tunis about 
2 thousand square miles. 

Distinct from any vegetation type 
found south of the Sahara, this plant 
community is more closely associated 
with the European vegetation than 
with that of central and south Africa. 
Here also is found a distinetly European 
fauna. (lLydekker, R., Wild Life of the 
World, Vol. IIl, London, 1918.) The 


Barbary deer, the European wild boar 
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a brown (black) bear and other European 
animals occur here but nowhere else in 
Africa and thus tie this area to Europe. 

Animals which those 
of other parts of Africa are also distinct 


species or 


are related to 


varieties. Among these 
should be mentioned the Barbary ape, 
Barbary lion, and forms of leopard, 
serval, cheetah, red lynx, jackals, foxes, 
a wild sheep, the Arui, a goat, the Nu- 
bian ibex, and the oryx. 
the South this portion 


of the continent historically, botanically, 


Distinct from 


African forms 


zoologically, and industrially is closely 
tied to Europe. 


Dry FOREST 


This forest, referred to often as a 
monsoon forest, or miombo forest in 
East Africa, is a partially deciduous 





FIGURE 107. 


land. 
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tropical forest, the loss of leaves being 
due to drought rather than cold. It is 
open and park-like, and the floor is 
The 
not large and often flat-topped (Figure 
107). During 
fires burn the grasses but do not greatly 
damage the 
Africa the rapidly 
fallen trunks and, due to both termites 


usually grass covered. trees are 


the drought periods 


trees. As elsewhere in 
termites remove 
and fire, there is little material left on 
the soil surface. 

It covers a broad belt from Angola 
across Northern Rhodesia and into the 
southern Congo, 
Kast Africa, the portion of 
Tanganyika, and should, if adequate 
data 
the 
south of 


parts of Portuguese 


western 
were available, extend 
Atlantic as isolated 
the Sahara. It 


across to 
small areas 


cannot be 


-Dry forest is characterized by an open stand of trees with grass covering the floor 
[his type becomes leatless during drought periods 


Jetween Florence Bay and Livingstonia, Nyasa- 
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distinguished sharply from the acacia- 
tall grass savanna with which it merges 
on the dryer side and with the high 
erass and low tree savanna on the more 
humid side. There are also many local 
variations due to soil and = drainage 
conditions. 

The soils vary greatly from dark red 
earths to black clays in poorly drained 
areas. <A rainfall of from 30 to 40 
inches comes during the growing season 
while the drought periods are from four 
to six months in length. 

This forest produced for primitive 
man an abundance of wild fruits and 
for civilized man timber of unusual 
value because of its resistance to ter- 
mites and its value as cabinet wood. 
Native rubber is also relatively abund- 
ant in parts of the forest. 

Animal life is especially abundant in 
this type, but probably partly due to 
the protection atforded by the scattered 
trees which harbor the tsetse fly it is 
often not suitable for grazing by cattle. 

Native agriculture is well developed. 
Warm-weather cereals, sorghum, maize, 
pennisetum, cucurbits, sweet potatoes, 
beans, tobacco, and hemp are commonly 
grown, and in the more tropical portions 
manioc, rice, and sugar cane. European 
agriculture is as yet little developed. 
In Northern Rhodesia tobacco, cotton, 
maize, sorghum, and potatoes are grown. 
This vegetation indicates a warm weath- 
er cereal and cotton belt with sesame, 
ground-nuts, tobacco, indigo, sweet 
potatoes, and rubber as potential crops, 
and in the more tropical portions it is 
suitable for the production of manioc, 
rice, and bananas. 

This forest occupies about 1,054 
thousand square miles or a little over 
9 per cent of the continent (Figure 108 
The largest areas are in Angola with 
271 and Northern Rhodesia 258 thou- 
sand square miles. Following these in 
area are Portuguese East Africa 142, 


VEGETATION 


er 


777A AREA IN WHICH DRY 





V4 FOREST ALSO OCCURS 





FIGURE 108 Dry forest occurs in the block 
shown south of the equator, is scattered across 
East Africa and in small blocks across from 
Ethiopia to Senegal It is closely related to the 
acacia-tall grass vegetation. 


Congo 84, Tanganyika 75, Bechuana- 
land 52, Southwest African Mandate 
42, Southern Rhodesia 40, Anglo- 
Egyptian Sudan 17, Nigeria 15, 
Dahomey 14, Ethiopia 12, French 
Equatorial Africa 9 thousand square 
miles, and small areas in Kenya, Mada- 
gascar, French Cameroon, Togo, Ugan- 
da, French Sudan, Upper Volta, North- 
ern Territories, French (Guinea, and 
in most of the regions lying between the 
Tropical Rain Forest and the deserts. 


THORN FOREST 


A rather dense growth of thorn trees 
10 to 20 feet high with many semi- 
desert shrubs and often succulent plants 
characterizes this vegetation type. In 
places it is difficult to penetrate this 
forest. 

It is found from the Atlantic across 
to Ethiopia south of the Sahara and 
north and around Ethiopia and south 
across Somaliland and Kenya _ into 
Tanganyika. It is also found in South- 
west Africa, on the Kalahari and the 
eastern karroo. 
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It develops in the more favorable 
portions of the acacia-desert grass 
savanna and in less favorable portions 


of the acacia-tall grass savanna. 


Climatic conditions and_ soil condi- 
tions are mostly the same as for the 
acacia-desert grass savanna. The 
plants of this forest have furnished 
much of the gums collected in the 
northern portion of the area. At the 


edge of open country it furnishes browse 
for such animals as giraffe, rhinoceros, 
the 


and host. of 


antelope and other 





FIGURE 109.—Temperate brush is limited to 
the Cape and Mediterranean regions. A rich 
variety of shrubs and many attractive flowering 
plants are characteristic of the type. Cape- 
town, Union of South Africa. 
animals characteristic of the semi-desert 
portions of the African continent. Ex- 


cept for local areas where conditions 
are exceptionally favorable, these lands 
are not suitable to crop production. 


They are, however, valuable grazing 


lands. 


TEMPERATE BRUSH 


Temperate brush is usually a dense 
growth of small trees and brush with 
is similar to the 
chaparral of California and the Mediter- 
ranean brushlands of southern Europe. 
In Africa it is 


sclerophyll foliage. It 


limited to the Cape 


region and the Mediterranean (Figure 
109). 
The non-calcic 


soils are as a rule 


brown soils, or young and undeveloped 
phases of this type. 
The 


tropical, with a rainfall of from 20 to 35 


climate is temperate or semi 
inches with a long drought period during 
the summer in the Mediterranean region 
of three to five months duration, and 
during the winter in the Cape region of 
three to four months duration. 
Naturally, this type is productive of 
wild 
In North Africa as well as in 
South Africa the animal population of 
this the fauna 
Man 


domestic 


browse and cover and seeds for 


animals. 
most of 


type includes 


found on adjacent has 
the 


animals but the brush is too thick and 


types. 
used area for grazing 
the grasses too insignificant to make it 
good grazing land. Under cultivation, 
with or without irrigation, it has become 
most productive. Grapes, mostly for 
wine, olives, and temperate fruits such 
as apricots, pears, peaches, plums and 
apples, citrus fruits, tangerines, oranges 
and lemons, temperate vegetables, and 
cereals make this area one of the most 
highly productive areas of the continent. 
The ideal climate, productive lands and 
access to shipping has caused much of 
this type of land to be brought under 
cultivation by Europeans. 

There are about 132 thousand square 
miles of this type or a little over two pet 
Morocco 
has 55 thousand square miles, the Union 
of South Africa Algeria 27, 
Tunis 9, Tripolitania and Cyrenaica 6, 


Me rOCcCO 


cent of the continental area. 
has 34, 


and thousand 


Spanish one 
square miles. 


QASES 


No account of Africa would be com- 
plete if it omitted the small sub-irrigated 
or irrigated areas in the deserts where 
the vegetation with moisture and _ soil 
favorable has adjusted itself to an arid 
climate. 
from 


Inhabited an early date, the 


trees are mostly dates, figs, acacias and 
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tamarix to which have been added by 
cultivation temperate and subtropical 
The 
valley of the Nile is littlke more than 
Wherever 


water is available in the desert, crops 


fruits, vegetables, and cereals. 


an elongated oasis. fresh 
can be produced and probably about 36 
thousand square miles of this type are 
found on the continent or about 0.3 per 


cent of the total area. Tripolitania and 


Cyrenaica have about 17, Egypt 10, 
Algeria 4, Southwest Africa 2, and 
Angola, Territory of the Niger and 


Tunis about one thousand square miles 


each. Under natural conditions, these 


areas would be productive of pasturage, 


gums, and fruits and would serve as 


watering places for wild animals and 
nomadic tribes. Under cultivation they 
are the most productive of lands. Tem- 


perate and = subtropical fruits, grains, 


vegetables, and cotton and sugar can be 
The this 
type of land is shown in the high value 


produced. productivity of 


of the exports. 


(SRASSLANDS 


Forest types were chosen by man in 
preference to the grasslands, probably 
because they provide shelter and fuel. 
The grasslands were originally occupied 
by nomadic peoples. In Africa, as in 
most other continents, there is no sharp 
between forests 


Here 


cluded in the grasslands largely because 


distinction and 


YTass- 


lands. the savanna type is in- 


the grasses occupy more of the soil 
surface and, in a sense, may be said to 
be the more significant cover. The 


savanna type is one in which trees are 


scattered through a= grassland either 


singly or in clumps, giving the general 
the first 
case and in the second case of a park. 


appearance of an orchard in 


High Grass-Low TREE SAVANNA 


The grasses begin a rank growth as 


soon as moisture conditions are favorable 
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and produce a heavy growth resembling 
a sown field of sorghum. The grasses 
may reach 5 to 12 feet in height and the 
trees and palms which grow in the area 
often show above the grasses but do not 
stand out distinctly (Figure 110). This 
luxuriant growth uses up the soil mois- 
ture rapidly and when the grasses ripen 
and dry they readily burn, leaving a 
burned and drv desert-like area. It 


forms an almost continuous’ border 
around the tropical rain forest (Figure 


111), except where interrupted by the 





FIGURE 110 
shown at the side of the Kongola-Kindu railway 
The trees are almost lost in the rank growth of 


High grass and low tree savanna 


grasses. South of Malele, Belgian Congo. 


the 
On the dryer 


the Cameroons and 


East African highlands. 


highlands of 


the acacia-tall 


savanna and the dry forest. 


side it touches grass 


The rainfall varies from about 35 to 60 


inches per year and there is a_ short 
drought period of two or three months 
from November to February north of 
the equator and from May to August 
south of the equator. 

The soils are as a rule black or grey 
on bottomlands the 


lands they are non-caleareous red earth 


less level 


but on 


and on the level areas lateritic loams. 


Some of these soils are 


unusually 
productive. 

(Under natural conditions this vegeta- 
tion is so dense that it offers an obstacle 


The 


to travel to either man or animal. 
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larger animals such as the elephant, 
buck, reedbuck 
favorable habitat. It is 
however, not as densely inhabited as 


the semi-desert grasslands. 


rhinoceros, 
find 


water and 


this a 


Here primitive man collected palm 


oil and nuts, shea butter and_ ivory 
which were important articles of com- 
merce. 

Native tribes are agricultural through- 
out this area, and it is not well suited 
to pastoral life as the grasses are too 


coarse. 





ea ; 
ae 2 ere es 


FIGURE 111. 
rain forest in the background 


Selecting the better lands, the vegeta- 
tion is either removed or buried under 
the soil and charred by partial burning. 
Warm-weather cereals such as _ rice, 
maize, sorghum, Eleusine, Pennisetum, 
and root crops such as manioc, sweet 
potatoes, yams, colocasia, and a great 
variety of tropical fruits and vegetables 
are grown. Included among the more 
important crops are oil palm, indigo, 
bananas, sugar cane, manioc, pineapples, 
oranges, lemons, annonas, cucurbits, 
beans, pigeon peas, ground-nuts, Voand- 
zeia, sesame, indigo, tobacco, and cotton. 
Seldom 


land. 


is a crop found alone on the 


They are mixed as to kind of 
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crop and time of planting. The poten- 
tialities of this land for crop production 
are very great. Almost any crop except 
the temperate cereals and fruits can be 
the 


mentioned 


grown. Among more important 


should be rice, manioc, 


yams, ginger, maize, rubber, sugar 
cane, colocasia, sorghum, sweet potatoes, 
potatoes, yams, cotton, tobacco, beans, 
indigo, ground-nuts, Voandzeia, Pennise- 
tum, Eleusine, sesame, bananas, coftee, 
annona, pineapples, guava, citrus, cucur- 


bits, oil palm and, in certain. places, 


Meeting place of the high grass-low tree savanna in the foreground, and the tropical 


North of Malele, 


Jelgian Congo. 


vanilla, cacao, and tropical fruits and 
vegetables. 

This type covers about 1,471 thousand 
square miles or 13 per cent of the total 
area (Figure 112). In area the Congo 
leads with 334 thousand square miles, 


followed by French Equatorial Africa 


with 310, Nigeria 167, Angola 110, 
French Guinea 77, French Cameroons 
66, Ivory Coast 62, Gold Coast Ashanti 
and Northern Territories 57, French 


Sudan 43, Anglo-Egyptian Sudan 42, 
and Upper Volta 41 
Smaller 
Uganda 37, Sierra Leone 21, Dahomey 
19, Senegal 18, French Togo 17, Portu- 


thousand square 


miles. areas are recorded for 
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HIGH GRASS-LOW TREE 
SAVANNA 





FiGuRE 112.—High grass-low 
borders the tropical rain forest. 
north of the forest from Gambia to Uganda. 
South of the forest it occupies much of the 
Congo and Angola. 


tree savanna 
It extends across 


guese Guinea 15, Togoland 12, Liberia 8, 


Gambia 2 and Spanish Guinea one 


thousand square miles. 


ACACIA-TALL GRASS SAVANNA 


Tall grasses 3 to 5 feet high, almost 


continuous occasional 


except for an 
tree or clump of trees from 10 to 50 feet 
high characterize this formation. 


It may look like a park or an orchard, 





FIGURE 113 
acacia trees evenly spaced. 
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in which the trees are often flat-topped 
(Figure 113 During the drought, a 
period from 3 to 6 months in length, the 
trees and the 


reddish or pale yellow in color. 


are often leafless grass 
During 
this drought period much of the area is 
burned. The trees usually flower just 
before the rains begin. At the height 
of the the luxuriant 


growth of grasses and the dense green 


growth period 
foliage of the trees present the appear- 
ance of an orchard. 

The annual rainfall is from 30 to 80 
inches. The soils are deep non-calcic 


red loams, giving way in places to 


alluvial soils and black clays on lower 
land. This 


grazing 


type varies greatly in 
being divided 
the palatability of the 
grasses in the south into sour veld and 


veld. 


natural lands, 


according to 
sweet In the former, the grasses 
are relatively unpalatable and in the 
latter palatable. Also, during the 
drought period palatable grass is only 
available along the water courses. 

Here big game animals such as ele- 
phant, rhinoceros, giraffe, eland, spring- 
bok, hartebeest, wildebeest, zebra, lion, 
baboon, and many of the antelopes are 
abundant. 


San 
255 


Acacia-tall grass savanna here shown is an even cover of grasses with flat-topped 


Often the trees form clumps and there are many open grassland areas. 
Between Meru and the Uaso Nyiro River, Kenya. 
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the animal re- 


naturally 


Primitive man _ used 
the 


fruits and forage. 


sources and produced 
He also cultivated 
this land by means of the hoe. Warm- 


weather cereals do best in this cereal 


belt of Africa. However, many other 
crops are grown, chief of which in the 
warmer portions are manioc, sugar 
cane, and rice. In most of the area 


cotton, cucurbits, tobacco, sesame, in- 


digo, castor beans, ground-nuts, Voand- 


zeia, beans, cow peas, tamarind, and 


almost any other subtropical fruits and 
vegetables can be grown. Except where 


infested by tsetse fly it is excellent 


cattle country of high carrying capacity. 


This is one of the most extensive 
types in Africa, the total area being 
2,033 thousand square miles, or 18 
per cent of the total (Figure 114). 
The Anglo-Egyptian Sudan ranks first 
with 388 thousand square miles, fol- 


lowed by Madagascar 170, Tanganyika 
164, Portuguese East Africa 142, Union 
of South Africa 142, French Equatorial 
Africa 128, Bechuanaland 123, Southern 
Rhodesia 104, Nigeria 103, Upper Volta 
90, French Sudan Colony 59, Angola 
54, Southwest Africa 54, Senegal 
the Niger 48, Ethiopia 
46, Kenya 34, Nyasaland 31, Dahomey 
27, Mauritania 20, Uganda 15, 
Somaliland 9, 


French Cameroons 4, British Cameroons 


e* 
J 


Territory of 


3ritish 
Congo 8, Swaziland 7, 
4, Urundi and Ruanda 3, and Northern 


Rhodesia 3 thousand square miles. 


TALL GRASS 

These 
similar to 

prairie, the 

of the 


are areas of grassland, 


the 


pure 
western part of the 

the better 
steppe. The 


grasses of the andropogon group are 


yampas, and 
| | 


part Russian 
reddish in color and about 2 to 5 feet 
high. 


Transvaal and Orange Free State where 


it is known as the High Veld. 


The soils are deep dark brown or 





Tall grass occupies much of the 
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FiGuRE 114.—The acacia-tall grass savanna 
forms a belt from Senegal to Ethiopia, an inter- 
rupted strip east of the East African highlands 
from Ethiopia to Natal, and a strip 
Rhodesia, the Transvaal, Bechuanaland, South 
west Africa, and western Angola \ similar 
type characterizes the western part of Mada 
gascar. 


across 


red loams with little change of color 
at different depths or black calcareous 
clays where conditions of climate are 
less favorable and where drought effects 
are increased by the character of the 
(Milne, G. A 
map of East Africa. 


1936. 


soil. provisional soil 


Amant Memoirs, 


The rainfall is relatively heavy, from 
35 to 40 inches per year, and the drought 
period from 4 to 6 months in midwinter. 

Primitive man found little here except 
hunting grounds, but these 
the southern 


blesbok, steinbok, 


beest, hartebeest, zebra, and roan ante 


were ul 


usually rich. In part, 


springbok, wilde 
lope found their favorite grazing grounds. 
White 


also abundant. 


rhinoceros and elephant were 
Here also was grazing 
land for his herds of cattle, sheep, and 
goats. 

The kathrs who occupied much of 
the south 


cattlemen, but also cultivated the land 


this type of land in were 


with the hoe to produce maize, kaffir 
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corn, beans, and vegetables of many 
kinds. 

Most of this land is now’ under 
European occupation and cultivation. 
It is primarily a cattle and maize 


country. It is 
teft, 


also productive of sor- 


ghum, potatoes, alfalfa, tobacco, 


citrus and deciduous fruits, barley and 
oats, and many other crops, as well 

sheep, goats, and pigs. Like tall 
grasslands in other parts of the world, 


this area in Africa previously dominated 


by nomads and wild animals, ts 


now 
largely under the plow 


part of ‘“‘the granaries of the world.” 


— 
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of desert which are 


vrasses, over scat- 
tered either singly or in clumps, small, 
mostly 
116). During the 


fresh green 


thorny, trees and bushes (Figure 


growth period the 


grass cover and green trees 


present the appearance of a young 


orchard. 


It extends from the mouth of the 


Senegal across almost to the Red Sea 
and east of Ethiopia, extending south 
into Tanganyika. In South Africa 


beginning near Kimberley, it forms a 


broad belt across the southern Kalahari 
and extends north, Atlantic 


ir Bengo Bay in 


reaching the 


Angola. 





: 


FiGuRE 115 
ground. This is typical of many 
the left background. 


areas in the I 
Between Voi and Travete 


The total area of this type which ts 


only arbitrarily 


from the 
about 94 
thousand square miles, or less than one 
per cent of the land area. The | 
South 


separated 


wacia-tall VTass 


savanna 1s 


nion of 


Africa leads in area with 76 


thousand square miles, followed by 
Basutoland with 12. This type is 
found in small areas throughout the 
highlands of East Africa, but can only 


be sevrey. ited on det: ‘led maps (Figure 


115 


ACACIA-DESERT GRASS SAVANNA 


Between the 
andthe 


icacia-tall vTrass Savanna 
shrub-desert 
savanna there is a gre 


desert 


grass 


at area character- 


ized as acacia-desert grass 


savanna. 
The floor is covered with a sparse growth 


This grassland is of the tall grass type, 


‘ast African highlands. 
. Kenva 


giving way to acacia-tall grass in the back- 
Kilimandjaro is shown in 


The soils are typically pedocals with 


dry subsoils and unleached. They are 


gray to red color. In many places, 


probably due to 


absence of calcareous 


material in the 


parent material, these 


soils, although developed under condi- 


tions usually le 


sading to pedocals are 


(Milne, G. A 
Africa 


non-calcareous. pro- 


visional soil map of East Amani 


Memoirs. 1936. 


Rainfall is not sufficient to moisten 


the soil below the roots of the 


grasses 


and trees, and the moisture either 


otf the 


runs 


surface, is evaporated, or is 


absorbed from the surface soils and 
transpired into the air. None passes 
through the soil profile to the subsoil. 


Rainfall varies from 10 to 20 inches, and 


the drought period is from 5 to 8 months 
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in length. This is a period extremely 
arid due to high temperatures and the 
plants are for the most part drought- 
enduring, limiting their growth to the 
humid portion of the year. 

Grasses cure in place and the trees 
lose their leaves and thus pass through 
Growth 
is resumed quickly as soon as the rains 
begin. 


the long drought rest period. 


Under natural conditions this type 


produces most of the gum exported from 
Northeast Africa. This 


type is also 


—, 
“oa. oA ll . = 


FIGURE 116.—The acacia-desert grass savanna occupies large belts in Africa. The grasses are 
he trees and bushes are mostly thorny and scattered 
It is an ideal range country for either wild or domestic livestock. 


sparse, and dry in place after ripening. 
through the area. 
Uaso Nyiro River near Archer's post, Kenya. 


especially suited to grazing by domestic 
livestock. 
Although 
this 
numbers 


of 
type is 
of 
animals find here nutritious grasses and 
during drought 
plants in abundance. 


low carrying capacity, 


characterized by great 


wild animals. 


(Grazing 


rest periods browse 
With more favor- 
able conditions on one side and more 
desert conditions on the other, migra- 
tory animals and nomadic peoples were 
able of 


to secure fresh grass. Only a few of the 


to take advantage local rains 


animals can be mentioned 


the 


many wild 


here, such as 


elephant, giraffe, 
rhinoceros, eland, hartebeest, wildebeest, 


of 
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zebra, 
dik-dik. 


orous animals and a 


oryx, gazelle, 


and 


springbok, 
There are many other herbiv- 
large number of 
carnivora such as lion, cheetah, jackal, 
hyena, and hunting dog. 

The bird population the 


ostrich, many species of francolin, bus- 


includes 


tard, quail, sand grouse, guinea fowl 
and water fowl, and such carnivorous 
birds as the secretary bird and many 
Many 


in 


species of hawks and vultures. 
of 


type of vegetation. 


the best hunting areas are this 





South of the 


Primitive man found here an abun- 


dance of game and also grass for his 
To 
a great extent this type was occupied by 
such the Hereros, 
Bechuanos, Gallas, Berbers, and Fullas. 


cattle and other domestic livestock. 


nomadic tribes as 
There are 1,252 thousand square miles 
of this type in Africa, or about 11 per 
cent of the total land area (Figure 117 
As land it 
contributes materially to the wealth of 
the countries. 
land square 
miles, followed by the Anglo-Egyptian 
Sudan with 168, Ethiopia 105, Southwest 
Africa 102, Kenya 94, French Equatorial 


game lands and = grazing 


area, Italian Somali- 
218 


In 


leads with thousand 
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the 


French 


Africa 88, Territory of Niger 81, 
Bechuanaland 70, Sudan 68, 
Mauritania 45, Union of South Africa 39, 
Eritrea 29, Tanganyika 28, British 
Somaliland 27, Angola 22, Algeria 19, 
Egypt 14, Upper Volta 11, Uganda 8, 
Madagascar 6, Morocco 5, Tripolitania 
and Cyrenaica 4, and Tunis one thou- 


sand square miles. 


MOouNTAIN GRASSLAND 


This grassland may be largely due to 
the destruction of temperate rain forest. 
the 
year, having normally no pronounced 


It is green practically throughou: 


drought or cold rest period (Figure 118 
Otherwise it is similar to the tall grass. 
This grassland occurs at higher eleva- 
tions in tropical Africa. The soils are 
deep red loams through which water 
the The rainfall 
is high, from 40 to 60 inches per year, 


passes to subsoils. 


and 


temperature varies little with the 


seasons from about 65 to 8&5 degrees 


Fahrenheit. Drought periods are not 


severe and grazing is year-long. Un- 
doubtedly good big game grazing lands, 
these areas were 


early occupied by 


cattle raising tribes. An ideal country 
for cattle grazing, it has also become a 


agricultural 


great region where tem- 
perate fruits, vegetables, cereals, and 
root crops can be grown. It is ideal 


for the cool-weather crops of the tropics 
such as kor the 


most part it is densely inhabited by the 


banana and coffee. 
more ageressive native peoples such as 
the Hamitic and Semitic 
origin in the East African highlands. It 
is outstanding as land capable of pro- 
ducing 


tribes of 


temperate and cool-weather 


tropical crops and an ideal cattle coun- 


try. Except for its occupancy with war- 


like cattle-raising peoples, it would 
probably have been taken over by 
Europeans at an early date. Almost 


without exception, however, it is sur- 


rounded by low lands heavily infected 
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SALT DESERT SHRUB 

: DESERT 


FIGURE 117 \cacia-desert grass savanna 
forms a strip almost 200 miles wide south of the 
Sahara from the coast of Mauritania to the Red 
Sea, east and south of 
Kenya and into 








Ethiopia, and across 
Tanganyika It also extends 


from British Bechuanaland across Southwest 
Africa and as a narrow strip through about 
two-thirds of Angola, reaching the coast at 


Luanda. A small part of southwest Madagascar 
is of this type The desert shrub-desert grass, 
salt desert shrub, and desert are combined. 
lhe largest area is in the Sahara with smaller 
deserts in East Africa and Southwest Africa 


with malaria which alone 


until 
times would probably have discouraged 


recent 


occupancy by Europeans. 

There are about 321 thousand square 
miles of mountain grassland in Africa 
or less than three per cent of the land 
area (Figure 106 Ethiopia leads with 
116 thousand square miles, followed by 
the Congo with 56, Tanganyika with 
50, French Cameroons 23, Urundi and 
Ruanda 16, Uganda 16, British Came- 


roons and 


French (Guinea each 9, 
Africa, Northern 


Rhodesia, and Nyasaland each 6, Kenya 
5, Anglo-Egyptian Sudan, Angola, and 


Krench Equatorial 


Nigeria each one thousand square miles. 


Dwarr PALM TEMPERATE GRASS 
This vegetation may represent a 
disturbance of the temperate brush of 


North Africa. It 


lands now given over mostly to agricul- 


occupies the lower 
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FIGURE 118 
and varied growth of grasses and herbs and has 
no rest period due to drought or cold 


Mountain grassland is a rich 


It is one 
of the most productive natural grasslands of 
the world. Between Nyanza and Rusoka on the 
western edge of the highlands. Urundi 


The 


pedocal type. 


the 
The rainfall varies from 


ture. soils are brown of 
15 to 30 inches per year and the drought 
period from 2 to 6 months in midsum- 
mer. This type could readily be com- 
bined with the temperate brush. Under 
natural conditions it affords pasturage 
and produces palm fiber. 

Under cultivation it is productive of 


small and 


grains, wheat, barley, oats, 
rye, as well as maize, sorghum, tobacco, 
alfalfa, and temperate and sub-tropical 
fruits and vegetables. Grapes and olives 
are important products. [Lying in close 
proximity to markets, this 


type has given way largely to Mediter- 


European 


ranean farm lands. There are about 78 


thousand square miles of this type of 


country or about 0.7 per cent of the 
land area. Morocco leads with 31, 
followed by Algeria with 23, Spanish 
Morocco 14, and Tunis 6 thousand 


square miles of this type. 


MARSH GRASS 


\frica are 


They are areas ol 


Swamp lands in often 


papyrus SWalmps. 


water storage but from the rank vegeta- 


tion much water is lost into the air. 
Along river channels such as the Upper 
Nile and Lualaba, papyrus swamps 
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back for 


The tendency of silt to 


extend distances. 


varying 
settle at the 
edge, produced a levee which except at 
high water is well above the 


Here 


maize and other crops. 


watel 


surface. natives have planted 

The chief value to the native is the 
animal life such as two species of otter 
buck, 
Fish, 


water fowl, and hippopotami thrive in 


of value as furbearers, water 


sitatunga, elephant, and buffalo. 
the rivers. Ambatch furnishes material 
for rafts, papyrus for the construction of 
huts, and in many places the oil palm 
supplies food and oil and serves as a 
money crop. Such areas have great 


flood 
prevention, and also in maintaining the 


value in storing water, aiding in 
permanent flow of rivers. 

There are probably about 60 thousand 
a half of 
The 


largest area of about 15 thousand square 


square miles of such lands or 


one cent of the land area. 


per 
miles is in the Anglo-Egyptian Sudan 
in the region of the 
and the White Nile. 

area of 10 thousand square miles is in 
Northern Rhodesia, mostly about Lake 
Bangweolo, the Congo 9, French Equa- 
torial Africa 7, mostly about Lake Chad, 


Jahr-el-Ghazal 
The next largest 


Portuguese East Africa, and Nigeria 
each 3, Urundi and Ruanda, Angola 
and Territory of the Niger each 2, 
French Sudan, Gold Coast, Ashanti 
and Northern Territories, Dahomey, 


French Togo, Southwest Africa, Bechu- 


analand, and Madagascar each about 
one thousand square miles of marsh 
grass. 
DESERT 
About a third of the total land area 


of Africa lies in what can be termed the 
desert. There are three blocks of land 
by far the the Sahara 
which extends across North Africa from 


the Atlantic on the west to the Red Sea 


largest being 


on the east, the Somali desert east and 
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south of Ethiopia, and the third the 
the Namib of 


Karroo, WKallahari, and 
Southwest Africa. 
Deserts are capable of division on the 
basis of vegetation into a number of 
tvpes but here only three are given: the 
desert shrub-desert grass, the drought 
desert, occupied with vegetation, the 
salt desert shrub, the saline flats where 
only the so-called alkali enduring plants 
are found, and the desert where vegeta- 
tion is absent or very sparse as to quan- 
tity possibly after 


except temporary 


showers. 


DESERT SHRUB-DESERT GRASS 


This includes the typical desert shrub 
types (Figure 119), the desert grass types, 
and the areas where YTasses and shrubs 
occur together. The latter condition is 
the 
shrub-desert 


probably most extensive. Desert 


grass Cannot be 


the 


separated 


sharply from acacia-desert vrTrass 


savanna with which it the 


merges on 





FiGurRE 119 
typical of much of the African desert 


Desert shrub-desert grass is 

In this 
shrubs are prominent 
Often this is good grazing land of low carrying 
capacity and is the home of a great variety of 
game animals and valuable for livestock grazing 
DeAar, ( ape Provine e 


illustration the most 
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DRAINAGE 


30 





kiGURE 120.—-Interior basin drainage. The 
areas shaded on the map have no drainage to 
the sea. In other words, water which falls into 
these areas is evaporated to the air or lost 
through underground drainage. These are 
mostly desert areas but the headwaters of 
streams may be in a more humid climate. Here 
conditions are ideal for the development of 
saline lands From Martonne, Emmanuel de, 
and Aufrere, L. The Geographical Review, Vol. 
XVII, No. 3 


side with the most favorable combina- 


Stull 
this type is more arid in its typical 


tion of soil and soil moisture. 


expression. 
hy scattered widely spaced but rather 
evenly brush-like 


capable of 


As a rule it is characterized 
distributed small 
fleshy 


drought endurance or drought resistance. 


woody or plants 
A perennial cover of drought-enduring 
grasses may be present or absent or it 
may occupy the ground to the exclusion 
of the brushy Often 


locations the shrubs are clumped about 


plants. in dryer 


drainage channels and 


the 


depressions or 


the grasses show same tendency. 
The grasses cure in place and the shrubs 
as a rule furnish browse during the short 
growth period or the long drought rest 
period, during which they are generally 
leafless. 
Rainfall 
and drought periods may extend through 


As a rule, 


varies from 5 to 15 inches 


many months Or even Vears. 
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showers, sometimes very heavy, come 
during the summer months. 
desert 


The soils are unleached grey 


soils, usually calcareous. Here nomadic 
tribes have utilized flood water irrigation 
to produce crops of short season cereals. 

Grazing is almost as good during 
drought as during the growing season 
if drinking water is available. These 
lands have produced great quantities 
of game animals such as oryx, zebra, 
gazelle, giraffe, and rhinoceros and also 
served as grazing lands of low carrying 
capacity for camels, ostriches, cattle, 
sheep, and goats. 

There 


square miles of this type, or one-fourth 


are about 2,915 thousand 


of the total land area (Figure 117). 
Algeria has the greatest area, 606 
thousand square miles, followed by 
Tripolitania and Cyrenaica 5(C6, Ter- 


FIGURE 121 
plant 
surface from wind erosion 
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ritory of the Niger 282, Egypt 261, 
French Equatorial Africa 191, Mauri- 
tania 188, Anglo-Egyptian Sudan 168, 
South Africa 166, Krench 
Sudan 118, and Rio de Oro 108 thousand 


square 


Union of 


miles. also 


Large areas are 
found in Morocco with 96, Southwest 
Africa 81, Kenya 57, British Somaliland 
26, Ethiopia 23, Tunis 18, Angola 14, 
Somali Coast 5, and Ifni one thousand 


square miles of desert  shrub-desert 


grass vegetation. 


SALT DESERT SHRUB 


Where water comes to the surface or 


near to the surface and evaporates, 
leaving the salts behind, saline areas 
develop (Figure 120). kor the most 


part, these are in desert areas with no 
The salts known as 


mostly 


outside drainage. 


white alkali are 


and 


sodium 


ae 


; a : 
om : : oe, ee 


This desert has only an occasional small drought resistant and drought enduring 
The desert pave of small pebbles, each with a desert varnish or natural polish, protects the 
Atbara, Anglo-Egyptian Sudan. 
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magnesium chloride and sulphate, while 
black alkali, 


to most types of vegetation, is sodium 


much more destructive 
carbonate. 

The brush and grass growing on such 
lands have value as forage for wild or 
but the 
otherwise useless for agriculture. 

There 


square miles of this type of land, most 


domestic animals lands are 


are only about 7 thousand 


of it Iving in desert are: The larger 


is. 
areas are found in Bechuanaland which 


Southwest 
thousand square miles of salt 


has 3, Tanganvika 2, and 
Africa 2 
desert shrub. Similar areas but smaller 


in size occur in the Sahara. 


DESERT 


This is a relative term. Practically no 
portion of the African desert is free of 
here are included 
rock devoid 


apparently devoid of vegetation 


some plant life. But 


wastes of sand soil or or 


throughout Sand dunes and 


121 


areas of parent rock are expressions ot 


the year. 


polished desert pave (igure and 
surface differences. Often drought escap- 


ing plants which are’ short season 
annuals spring up and seed after a rain. 
Other plants which grow here are the 
drought avoiding and enduring plants, 
little 


the ground, and 


widely spaced and with active 


plant surface above 


drought enduring grasses, all of which 
form a varied vegetation very sparse in 
quantity of material but often rich in 


species. 
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Krom the standpoint of human use, 
some of these plants such as Acantho- 
sicyos horrida of the Namib produce 
fruits of value as a source of water and 
food on which desert peoples sometimes 
The 


melon or mtama serves a similar purpose 


subsist for months. wild water- 


on the Karroid plateau. These extreme 


deserts are will 


probably never be occupied or greatly 


open spaces which 
influenced by man. 

The total area is 773 thousand square 
miles (Figure 117). The Anglo-Egyptian 
Sudan 


miles, Algeria 159, Egypt 98, Tripoli- 


has about 164 thousand square 
tania and Cyrenaica 96, Mauritania 94, 
krench Sudan 67, Territory of the Niger 
19, Africa 28, Tunis 11, 
Angola 3, Union of South Africa 2, and 
krench Equatorial Africa and Rio de 


Southwest 


Oro each one thousand square miles. 
A large portion of Africa is occupied 


by the acacia-desert grass, desert shrub- 


desert grass, salt desert shrub, and 
desert types, or about 43 per cent of 
the total land area (Figure 117). <A 
somewhat larger area lies within the 


region of interior drainage, from which 
the 
where on evaporation the salts are left 
The 
that 
lost 


no water drains into 


ocean and 


behind. identical 


of 


non-desert 


two 
the 


areas are 


except headwaters 
of the 


country. 


some 


rivers are in 
Three large lakes within the 
area are Lake Chad, Lake Rudolph, and 


Lake Ngami. 


PABLE VIII-A 
1 VEGETATI AND POTENTIAL I F LAND 
] Land Capable of 
Grasing " eens Sea 
festim Woo aa Production Lead Tas 
( ant n \r ! sed Oven ipable of 
, 1 For His Lo Suitable| Suitable| Cool- | Warm Crop Pr 
, ate gir r 
I irrying carrying\| for G Weather Weather Total duction 
( ty € and ( Croft Crop 
ORTHEAST AFRIC 
IHIOPIA 
Temperate rain forest 3 3 ; 23 
Dry forest 12 12 12 1 12 12 











Estimated 


Mile 





Thor res 25 
\cacia-tall grass savant 46 
\cacia—desert grass savant! 105 
Mountain grassland 116 
Desert shrub-desert grass 23 

I 350 

SomMALi Coast (Frenct 

Thorn torest 1 
Desert shrub—desert gr 5 


SOMALILAND Pt 


British) 


Thorn forest 6 
\cacia—tall grass savan! 9 
\cacia—desert grass savant 27 
Desert shrub-desert grass £6 

Total OA 


ERITREA 
Thorn fore 17 
\cacia~-dese gras 29 


Thorn forest 14 


Oases 10 


\cacia—desert gr S 14 
Desert shrub 261 


Desert 98 


Desert shrub-desert gr 168 
Desert 164 





Temperate r 1 
Dry fore ; 
Hig! - ef Sa 37 
cacia-tall g 1 
Acacia—desert 5 5 


1,000 Sa 


Ke ONOMIK 


6 


t High- | Low- 


(;EOGRAPHY 


| Suitable 
irryingicarrying for Goats 


Capa iby) pactty\and Sheep 


25 25 
46 46 
105 105 


116 116 


5 5 

6 6 

6 6 

9 ) 
26 6 

) 59 68 


16% 16% 


431 498 % 29 
4 

3 $7 
15 15 


Suitable ¢ 


for We 


Cattle | Crop 


116 116 


14 


261 


n 


ny 1 


Warm 


uther Weather 


cr 


16 


10 


447 


10 


44% 


14 
61 


164 


60 
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I Land ¢ f 
Iestin es 3 Pr . m Land In 
( , lrea in uM " 
. s a For , Oper j 
] " 1,000 Fos H ] ‘ e Su e ¢ Warm ‘ Y 
M rryin rryir rG ’ WW r We ry i ’ 
( sly ¢ ri ») ( ¢ cr cr 
I CoL r 
Br 
Mar r 1 1 1 
rr ‘ I r 1 1 1 1 
Pemper I 1 1 12 1 
D } } 4 } } i 
I I 12 1 12 12 1 1? 
\oac 34 $4 34 17 } 34 
Vou leser 4 4 94 4 O4 
Mi | , 5 5 5 5 5 
De I ! ] 5 5 57 57 
I 0 14 16 43 163 06 185 17 39 56 164 
a it Kr 
Mat 30 sO 30 
Tropic 0 0 0 0 
Lou t r ival 70 570 570 570 570 570 
Rock r sl “ 100 100 100 100 100 100 300 
| 1020 0 970 70 970 690 690 340 
I b I 
I M 
Ma f 1 1 1 
I I } 4 ' } 
le r an a 6 6 
Dr 5 5 5 75 75 
Thor rest 6 46 6 46 6 46 
\our t ur ! 164 164 164 81 164 164 
‘ ‘ 1 ert 1 ‘ ~ * ‘ » rs 
1 0 50 50 50 50 50 
I $06 11 1114 89 66 355 0 56 43 yO 67 
I ik I 
M | 
Vou 5 3 3 ; 
M I 1 16 16 16 16 16 16 
Mar , ’ ) , 
I ! 1 1 19 16 ; 19 ? 
I P 
tr 
I per I re 1 1 1 1 
CuK r $1 10 41 $1 15 7 4 1 
Mi | 6 6 ( ( 6 6 
I 3s 1 10 37 37 1 14 4 $8 
i Kk I br 
Temper rest 11 11 11 11 
Dry tor 58 5s 5s 5s 149 58 58 
\ouc I i\ 4 4 4 4 4 4 
Mou | 6 ti ( 6 ri 6 
Mar gr 10 10 10 10 
Tot 188 11 158 177 77 158 17 61 78 10 
SOUTHES Kk Ir 
Dry forest 10 10 10 0 15 10 10 
\eac iva t 104 104 104 5 69 104 
Pall gr 5 5 5 5 5 
| 149 10 149 149 10 109 149 
PortTUGi I \FRI 
Portuguese 
Manger ve forest 1 1 1 
Tr ypical rain rest 1 1 1 1 
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Countr nd 
Type of Vegetation 


Temperate rain forest 
Dry forest 

tall grass sava 
Tall grass 

Marsh grass 


Acacia 


Total 


MaAbDaAG 
Mangrove 


ASCAR (French 
forest 
Tropical rain forest 
Temperate rain torest 
Dry 
\cacia-tall grass sava 
\cac 
Marsh grass 


orest 


i-desert grass sav 


SOUTH AFRICA 
BASUTOLAND (Britis 


Tall grass 


BECHUANALAND (British 
Dry 
Thorn f« 
Acacia 
\cacia 
Marsh grass 


Salt desert shrub 


forest 





Total 
SWAZILAND (Britis! 
Acacia-tall grass sav 


British) 
Transvaal, Orange Fr 
Natal, and ( 
of Good Hope 
Temperate rain forest 
Thorn forest 
Temperate brus! 
Acacia-tall gra 
Tall grass 
\cacia—desert grass sav 
Desert shrub-—desert grass 


state, 





Desert shrub 
Desert 


Total 


SOUTHWEST AFRICA Ma> 
Dry 


Oases 


forest 


Acacia-tall grass sav 
Acacia—desert grass s 
Marsh grass 

Desert shrub-—desert 
Salt desert shrub 
Desert 
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1,000 
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170 


6 
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26 


w 
ht 


Forest 


41 
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an 


an 
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1 
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310 
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398 
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( 


ind Capa 


Producti 
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b 


Weather| Weather 


Crop 


11 


56 


67 


Crop 


439 


416 


84 
334 
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170 
9 
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e 


a 
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Land In 
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Crop Pro 
i juction 
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1 
110 
54 
22 


445 41 


416 


334 
& 
56 
9 
909 9 
170 
9 
310 
128 
88 
6 
191 
1 
623 289 
I 
9 








306 


Acacia-tall grass savanna 
Mountain grassland 


Total 


NIGERIA 
Mangrove forest 


British 


Tropical rain 
Dry 
High grass-lov 
Acacia 


torest 


torest 





British 
Tropical rain 
Dry forest 


TOGOLAND 


forest 


High grass—low tree 


French Mandate 
Tropical rain forest 
Dry forest 
High grass 
Marsh grass 


ToGo 


Total 


DAHOMEY (Frenct 
Mangrove forest 
Tropical rair rest 
Dry forest 


High grass-low tree savant 


Acacia-tall grass sa\ 
Marsh grass 


Tot 


Ivory Coas Frenc 
Tropical rair rest 
High grass-low tree s 


Mountain grass 


SIERRA LEO? Cor 
PROTECTORATE (Brit 
Mangrove forest 
Tropical rair 


Estimated 
lrea in 
1,000 Sq 


Mile 


41 
15 
167 


60 


Ex ON 


Woodl 
and O 


Fore 


MIC 


ind 


pen 


t 


( 
1 
9 
25 
15 
167 


an 


= a) oe 


High- 
carrytngicarr 
pacity|Capa 


(;EOGRAPHY 


Low- Suitable 
img| for Goats 


tbyland Sheep 


4 





Land Capa 


*roduction 


Suitable; Cool Warm 


for Weather| Weather 


ullle Crops Crop 


9 9 
Ss 9 $ 
41 
15 
167 167 
103 103 


326 


n 
r 


yn 
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41 
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103 
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Land Capable of 
Grazing Land 





Estimated Production 
Country and lrea in Rosess Woodland 
! | and Ope 
pe Vegetatio 00 S and en | j 
Ty] Vegetation ~ i jest High- | Lo Suitablel Suitable wi 
eae carryving|carrying| for Goat y er|Weather| Total duction 
Capacity\C apactly'|and Sheep Cattle Crop 
High grass-low tree savanna 21 71 21 1 1 1 


Marsh grass I I I I 


GUINEA (French) 
Mangrove torest 1 l 


Tropical rain torest 5 5 5 5 
Dry torest 1 1 1 1 1 1 
High grass-low tre« ivan! }7 77 i i7 
Mountain grassland 9 9 ) 9 9 9 
I il 93 6 1 87 s R6 9 &3 92 1 
GUINEA (Portuguese 
Manger ‘ ré > 5 5 
lropical ra re ) 2 ) 
High gras ‘ ‘ 15 15 15 15 15 15 


Mangro 








Tropical tore 1 1 1 1 
High grass-low tree savann ) ) 2 

I ] 4 3 3 1 

SENEGAL (Frencl 

Mangrove rest 1 1 1 
Tropical rain torest ) 2 ? 
High grass low tree vant 1s 18 18 18 18 18 
\cacia-tall gra ivant 53 53 53 53 53 53 

I l 1 3 71 71 1 73 73 1 


NORTH AFRICA 


| 
Desert rub desert gr 108 108 108 108 108 
Deser 1 1 
Total 109 108 108 108 109 


3 i 6 13 13 13 7 6 
Temperate brusl 55 55 S55 55 5s g 7 ss 

\eac desert g 1 t S S s S s « 
Dwart pal emperate gra $1 31 41 31 31 31 

Desert rub—deser ra 96 96 96 96 96 

Total On 7 66 31 169 00 00 66 27 93 107 

ALGERIA (Frenel 

Oak conifer forest 10 5 5 10 10 10 5 5 5 
Temperate brusl 7 27 14 13 »7 

Oase { 4 i 

Acacia desert gra ivanna 19 19 19 19 19 
Dwarf palm temperate gr 
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Estimated 


Country and lrea 
1 e of Veget , 1.000 
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Dese rt 
Desert 


shrub—deser 
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an 
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Temper b 9 
Oases 1 
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\cac lesert gr 68 


Tot 360 


(Ja < 1 
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Hig 41 
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ime 
Open 
einai High 
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LAND CLASSIFICATION ON BASIS OF 
NATURAL VEGETATION 


the natural 
basis, the land may be classified into: 


Using vegetation as a 


Area in 
1000 Percent 
Square Mile 
ee 1,030 9 
Woodland 1,444 13 
Grazing land of 
High carrying capacity 5,082 44 
Low carrying capacity 4,553 40 
Suitable for goats and sheep 9 639 &4 
Suitable for cattle 8,525 74 
Land capable of crop production 
Cool weather crops : 735 6 
Warm weather crops 5,514 45 
Total. 6,240 55 
Land incapable of crop production 5,215 45 


This classification is presented in Table VIII, A, B,and C, 


FOREST 
The forests include the tropical rain 
forests, temperate rain forests, mangrove 
forests and half of the oak-pine forests. 


These forest lands constitute about 
1,030 thousand square miles or about 
9 per cent of the total land area. By far 


bl« ck of 


Congo which has about 


lies in the 
427 
Krench Equa- 
torial Africa is next with 172, followed 
by the French Cameroons 69, Mada- 
gascar and Ivory Coast 60 each, Nigeria 
43, Liberia 35, Ethiopia 23, Gold Coast, 


the largest forest 
thousand 


square miles of forest. 


Ashanti, and Northern Territories 20, 
Kenya 14, Tanganyika and Northern 
Rhodesia 11 each, Sierra Leone 10, 


British Cameroons and Spanish Guinea 
9 each, Angola &, 
guese Guinea 7 each, French Guinea 6, 
Africa, and 
Union of South Africa 5 each, Senegal 3, 


Gambia, Dahomey, and Uganda 2 each, 


Morocco and Portu- 


Algeria, Portuguese East 


and Nyasaland, Togoland, French Togo, 


and Tunis one thousand miles 


square 
be borne in 
that this 
includes also land cleared for cultivation. 
This 
The 


each of forest. It should 


mind in this connection 


forest varies greatly in value. 


tropical forests African 


produce 
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cedar, mahogany-like, teak-like, 


and 
ebony-like timbers of exceptional value. 


the 
Mangrove and mopane are 


Some. of also 


lighter woods are 
valuable. 
examples of woods of special value for 
construction timber or for piling since 
they are not attacked by mussels and 
termites. More temperate forests pro- 
duce yellow woods and cedar, oak and 
Many products are 
secured such as cork from North Africa, 
kola nuts, palm oil and kernels, and 
The 
woods vary from the black or dark heavy 
teak- or 
through mahogany and bloodwoods, to 
the light the balobab. 


The lumber and wood products of the 


conifers. other 


rubber from the tropical forests. 


tropical ebony-like woods, 


woods such as 
tropical forests are as yet only partially 
explored. 


WooDLANDS 


In Africa often the trees in the open 
woodlands are large and valuable as 
timber. Still, much of the tree-covered 
Africa falls 


woodlands distinguished by the sparse 


portion of properly into 


stand and lack of dense stand of 


tree 
trunks which is suggested by the term 
forest. 

included half of the 


oak-pine forests, the temperate brush, 


In woodlands are 


the dry forests and the thorn forests 
As thus defined, 
1,444 


cent 


and some of the oasis. 
the 
thousand 


woodlands about 


occupy 


square miles or 13. per 


of the land area. The greatest area of 
woodlands, 272 thousand square miles, 
Northern Rho- 


desia is next with 258 thousand square 


is recorded in Angola. 
miles. Following in order of decreasing 
Portuguese East Africa 142, 
Tanganyika 111, Congo 84, Bechuana- 
land 78, Morocco 66, Anglo-Egyptian 
Sudan 62, Southwest Africa 44, Union of 
South Africa 42, Southern Rhodesia 40, 
Algeria 32, Tripolitania 
and Cyrenaica 23, Eritrea 17, Kenya 16, 


area are 


Ethiopia 37, 
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French Equatorial Africa and Nigeria 
15 each; Italian Somaliland, Egypt, 
and Dahomey 14 each; Nyasaland and 
Tunis 10 each, British Somaliland 6; 
Madagascar, Krench Cameroons, Span- 
ish Morocco, and French Sudan 4 each; 
Uganda and French Togo 3 each; Somali 
Coast, Gold Coast, Ashanti, and North- 
ern Territories, Krench Guinea, Ter- 
ritory of the Niger and Upper Volta, 
one thousand square miles each. Here 
also the reader must bear in mind that 
this includes the land cleared for 
cultivation. 

In many ways the woodland type is 
as valuable as the forests. It produces 
timber wood, tanbark, rubber, gums, 
resins, fruits, and oils. Most of the 
area is valuable grazing land. Here are 
produced woods of especial value such 
as Rhodesian teak and mahogany and 
other mahogany- ebony- and _ teak-like 
woods, bloodwoods, Clanwilliam cedar, 
stinkwood, sneezewood, and such woods 
as the mopane which is termite-resistant 
and M’Goma wood which compares 
with balsa wood in weight and produces 
a valuable fruit and oil nut. Fruits of 


many kinds are found in this woodland. 


GRAZING LAND OF HIGH CARRYING 
CAPACITY 


Grazing land of high carrying capacity 
includes the mountain grassland, tall 
yrass, acacia-tall grass savanna, high 
grass and low tree savanna, dry forest, 
and parts of the oasis and marsh grass. 
They are not necessarily the best grazing 
lands since more depends on a favorable 
environment as to climate and absence 
of ticks and tsetse fly than to the 
amount of forage produced. 

There are 5,082 thousand square miles 
of this type of land, or 44 per cent of the 
land area. The largest area is found in 
the Congo where 491 thousand square 
miles of these types are recorded. Fol 


lowing in decreasing areas are French 


“~ 
~~ 
“~ 


Equatorial Africa 460, Angola 439, 
Anglo-Egyptian Sudan 431, Nigeria 
and Tanganyika 289 each, Portuguese 
East Africa 288, Northern Rhodesia 
277, Union of South Africa 218, Bechu- 
analand 176, Ethiopia and Madagascar 
174 each, Southern Rhodesia 149, Upper 
Volta 132, FKrench Sudan Colony 104, 
Southwest Africa 99, French Cameroons 
97, French Guinea 87, Uganda and 
Senegal 71 each, Ivory Coast 62, 
Dahomey 61, Gold Coast, Ashanti, 
and Northern Territories 59, Territory 
of the Niger 49, Kenya 43, Nyasaland 
Si. Morocco 31, British Cameroons 73, 
Algeria 23; Tripolitania and Cyrenaica, 
Sierra Leone, French Togo, and Urundi 
and Ruanda 21 each; Mauritania 20, 
Portuguese Guinea 15, Togoland and 
Basutoland 12 each, British Somaliland 
9, Liberia 8, Swaziland 7, Tunis 6, 
Gambia 2, and Spanish Guinea one 
thousand square miles of grazing land 
of high carrying capacity. 


GRAZING LAND OF Low CARRYING 
CAPACITY 


This includes much of the best grazing 
land of Africa. The amount of forage 
per acre is not high, but conditions are 
often unusually favorable for herbiv- 
orous animals, whether wild or domestic. 
Under this heading are included thorn 
forest, acacia-desert grass savanna, and 
desert shrub-desert grass. Here also 
fly infestation may eliminate livestock 
from some of the area, and acreage alone 
is not a direct measure of the amount of 
forage. 

The total area of this type of grazing 
land is about 4,553 thousand square 
miles, or 40 per cent of the total land 
area. Algeria leads in amount with 662 
thousand square miles, followed in 
decreasing area by Tripolitania and 
Cyrenaica with 516, Anglo-Egyptian 
Sudan 398, Territory of the Niger 363, 


Krench Equatorial Africa 279, Egypt 








374 EcoNomMK 


275, South Africa 24. 
Mauritania 233, Italian Somaliland 232, 
French Sudan 188, Southwest Africa 18 
Morocco 169, Kenya 163, Ethiopia 15 
Rio de Oro 108, Bechuanaland 
Tanganyika 66, Somaliland 59, 
46, Angola Tunis 30, Spanish 
Morocco 18, Upper Volta 11, Uganda 8, 
Somali Coast 
and Ifni 
Here 


carrying 


Union of 


~ 


Jt 


w 


99. 
Eritrea 


36. 


and Madagascar 6 each, 


one thousand miles. 


square 
as in the grazing land of high 
borne 


capacity, it must be 


in mind that these areas are potential 
grazing lands and that they cannot be 
fully occupied due to lack of control 


In 


much of the best pasture land 


of disease-carrying insects. other 
words, 


cannot be utilized and relatively inferior 


pasture may prove the best stock- 
raising country. 
GRAZING LAND SUITABLE FOR GOATS 
AND SHEEP 
Here are included the mountain 


grassland, high grass-low tree savanna, 


acacia-tall YTass Savanna, aca ia-desert 
grass savanna, desert shrub-desert vrass, 
salt 


marsh 


thorn forest, dry forest, tall grass, 


desert shrub, and some of the 


grass and oasis. It includes practically 
all of the potential grazing lands of the 
continent, 9,639 thousand square miles, 
or 8&4 the 


It is the sum of the land of low carrying 


per cent of total land area. 


Capacity and of high carrying capacity 


and represents the potential area with 
no deductions for local unfavorable 
conditions such as rock masses” or 


unfavorable vegetation and areas badly 
infested with destructive diseases. 

The Anglo-Egyptian Sudan leads with 
829 thousand square miles, more than 
half of which has a high carrying capac- 
ity. French Equatorial Africa is next 
with 739, which is also largely land of 
high Algeria has 


685 thousand square miles, almost all 


Carrying Capacity. 


of which is low carrying capacity, and 
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Tripolitania and Cyrenaica 537 of simi- 
lar grazing land; the Congo 491, all of 
high Angola 475, 
also mostly of high carrying capacity, 
the of South Africa 
types being about equally 
The the Niger 


$12, is mostly of low carrving capacity. 


carrying capacit V, 


and Union 165, 


these two 
divided. territory of 
Tanganyika 355, has most of the land 
of high carrying capacity and the land 
of Ethiopia 327, is about equally divided. 
The Sudan is mostly low 
capacity land. Nigeria 289, and Portu- 
vast Africa 288, have only land of 


carrying 


Krench 292, 
gcuese | 


high capacity. Southwest 


Africa 284, is mostly low carrying capac- 


itv land. Northern Rhodesia 277, is all 
high carrying capacity land. Egypt 
275, is entirely of low carrying capacity 
land, and Bechuanaland 275, mostly 
high carrying capacity land. Mauri- 


tania 253 and Itahan Somalhland 232, 


Kenya 206, and Morocco 200 all are 


mostly lands of low carrying capacity. 


Madagascar 180, Southern Rhodesia 
149, and Upper Volta 143 are of high 
carrying capacity lands. Rio de Oro 
108 is all low capacity land, while 
krench Cameroon 97, French Guinea 
87, Uganda 79, Senegal 71 are all of 
high capacity land. Somaliland 68, 
is low capacity land. Ivory Coast 62 
and Dahomey 61, Gold Coast, Ashanti 
and Northern Territories 59, are all of 
high capacity land. Eritrea 46, 1s 
of low capacity land, Nyasaland 37, of 
high capacity land, and Tunis 36, 


land. 


Of high carrying capacity land British 


mostly of low carrying capacity 


Cameroons has 25, and Urundi and 
Ruanda 21 thousand square miles. 
Sierra Leone and krench Togo each 


has 21 thousand of high carrying capa 
Spanish Morocco has 18 of 
low carrying capacity land. 
15, British 
each 12, 


of high carrying capacity 


ity land. 
Portuguese 
Tovoland and 


Liberia &, 


(suinea has 


Basutoland and 


Swaziland 7, 
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The Somalh 


carrying capacity. Gambia 2, 


land. Coast 6, of low 
Spanish 
Guinea. Ifni, and Zanzibar one each of 


high carrying capacity complete the list. 


GRAZING LAND SUITABLE FOR CATTLI 
This 


orass, 


shrub-desert 
tall 


acacia-desert grass savanna, high grass 


includes desert 


mountain grassland, 


Yrass, 


and low tree savanna, part of the dry 
forest, acacia-tall grass savanna, thorn 
forest, marsh grass and oasis. Here 
again much depends on the breeds 


and the condition favorable for 


infested ticks and tsetse flies. 


used 


The total potential grazing land for 


cattle is about 8,525 thousand square 
miles, or 74 per cent of the total land 
area 

The greatest area of this land is 


recorded for the Anglo-Egyptian Sudan 
829 thousand 


half of which is land of high carrying 


square miles, more than 


capacity. French Equatorial Africa 723, 
with the land of high 
followed in) amount 
by Algeria with 685, and Tripolitania 


is next most. of 


carrying Capacity 


and Cyrenaica 537, of which almost all 
is of low carrying Capacity. 
of South Africa 


divided between low 


The Union 
165, is almost equally 
and high carrying 
the Niger 
$112,is mostly low carrying capacity land, 
Ethiopia 292, about equally divided, the 
French Sudan 288 also about equally 


capacity. The Territory of 


divided between high and low carrying 


capacity. Bechuanaland 275, is mostly 
of high, Egypt 275, of low, Nigeria 274, 
of high, Mauritania 
Somaliland 232 of 
high, Tanganyika 


Morocco 


land. Kenya, with 185 thousand square 


53, of low. Italian 
low, Angola 208, of 
202 of = hich, 


00 of low carrying capacity 


and 


miles of low 


carrying capacity, Is 
followed by Madagascar 176, Northern 
Rhodesia 158, and Upper Volta 142, of 
high carrying capacity land. Rio de 
Oro 108 thousand of low carrving 
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capacity, followed by French Guinea 


with 8&6, Rhodesia with 72, 
Africa with 72 and 
Senegal with 71 thousand square miles 
of high carrying capacity land; British 
Somaliland with 64 
carrying 
62. Gold 


Southern 
Portuguese East 


thousand of low 


capacity, Ivory Coast with 


Coast 58, 


and Dahomey 47 


thousand of high carrying capacity are 


followed by Eritrea with 46 and Tunis 


with 36, of low carrying capacity. 


Uganda has 31, British Cameroons 25, 


Sierra Leone 21, and Nyasaland 21 of 
high capacity grazing land. Urundi 
and Ruanda have 19 thousand square 


miles of high carrying capacity land, 
french Togo 18 thousand, also of high 
capacity land, Spanish Morocco 18 of 


low 


capacity, Portuguese Guinea = 15 


thousand, Togoland 12, Basutoland 12, 
Liberia &, and Swaziland 7 of high carry- 
ing capacity land. The 6 thousand miles 
in} Somali Coast carrving 
capacity, the 2 thousand of Gambia and 


one thousand of Spanish Guinea high 


has” low 


and the one thousand of Ifni low carry 


ing capacity. 
TsSeTsSE FLY 


TICKS AND 


In order to evaluate grazing land in 


Africa the 


possibility that ticks or tsetse flv infee 


one always 


must consider 
tion will render unproductive country 
which would with their control become 
useful land. Often much of 


the best stock raising land is in districts 


vrazing 


where the pasture is inferior and some 


of the most productive vrasslands are 


not grazed because of disease. Rinder- 
pest swept over much of Africa in 1889 
1898, starting in Somaliland about 1889, 
Nvasaland by 1892, 
1896 It 


said to have advanced 20 to 30 miles a 


crossing to and 


crossing the Zambezi in 


was 
day and Cape Colony lost 35 per cent 
of their cattle by 
Wild game closely 


suffered. 


the middle of 1898. 


related to cattle also 


There are no successful meth- 
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DISTRIBUTION 
OF 
THE TSETSE FLY 


a BB reste AREA 
PARTIALLY INFESTED AREA 


FiGurRE 122.—Tsetse fly infests a large part 
of west tropical Africa in the tropical rain forest, 
the high grass-low tree savanna, and marsh grass 
Outside of this area there are partially infested 
lands. Tsetse fly infestation is dangerous to 
man and to his domestic livestock. (Swynner- 
ton, C. F. M. The Tsetse Flies of East Africa 
Trans. Roy. Ent. Soc. London. Vol. 84. Gen 
eralized from Figure 33, opposite page 512.) 


ods of treatment but the disease can 
be controlled by preventive inoculation. 
East coast fever, a tick borne disease, is 


more difficult to control since there is 


no successful preventive inoculation. 
The ticks are controlled by dipping and 
by prohibiting grazing on infested pas- 
tures. These methods have been encour- 
agingly successful. 

The tsetse fly is the host of a try- 
which infests and his 


panosome man 


domestic livestock as well as many 
native animals. C. F. M. Swynnerton 
(The Tsetse Flies of East Africa. 
Roy. Ent. Soc. Vol. 84. 
1936, page 1 ‘It is well known 


today that by far the greater part of 


Trans. 
London. 


SaVs: 


tropical Africa, amounting to some four 
and a half million square miles, 1s under 
infestation by the that in the 


greater parts of the areas under infesta- 


tsetse, 


tion, cattle cannot be kept, and that in 
a vast proportion of them sleeping sick- 
still takes its toll of 


ness 


the human 
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DISTRIBUTION 
oF 
THE TSETSE FLY 


[J svossina MORSITANS 
[,"]otossina PALLIPIDES 


30 hy GLOSSINA PALPALIS 
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FiGurRE 123.—Distribution of three important 
species of tsetse fly. Glossina morsitans is an 
East African fly of the dry-forest type, Glossina 
pallipides of the open savanna or thorn forest 
type, and Glossina palpalis,a swamp and tropical 


rain forest type. (From Newstead, R. (Guide 
to the Study of Tsetse Flies. Liverpool School 
of Tropical Medicine Memoir [N.S.] No. 1 


London, 1924. Maps III and I\ 


population despite the high efficacy of 
modern drugs and a huge expenditure 
organization, 


on staff and 


treatment 
and segregation, in the various countries 
concerned. a band nearly 2,000 
miles wide, is infested with one or other 
of the twenty-one species of tsetse fly 
hot-bed 


and is al 


of human or animal 


trypanosomiasis or both.’ He further 


states that two-thirds of Tanganyika 
is infested with eight species of tsetse, 
and that expulsion of the tsetse is the 
key to the economic future of central 


Africa (Figure 122). 


Most of the dry forest is infested 
with Glossina morsitans which feeds 
on game animals, pigs, and baboons, 


carries Rhodesian sleeping sickness to 
It is absent 


in the open plains and thorn forests 


man, and nagana to cattle. 


(Figure 123 

Probably of equal importance to the 
cattle industry in East Africa is Glossina 
pallidipes which, so to speak, occupies 
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the country too open for G. morsitans 
wherever there are thickets available 
as breeding places. It extends from 
Italian Somaliland to Zululand (Figure 
123). Although it seldom feeds on 
man, it carries the parasite causing 
nagana in cattle. 

Of great importance to man are 
almost all of the twenty or more species. 
Glossina palpalis is the tsetse usually 
encountered in the tropical rain forests 
and high grass-low tree savanna around 
lakes and swamps, and along rivers and 
streams, where it feeds on crocodiles 
(Figure 124) and monitor lizards, sita- 
tunga, buffalo, pigs, and many other 
animals (Figure 123). It is not espe- 
cially important to cattle but carries 
the Uganda and Congo type of sleeping 
sickness to man. 

In general, the tsetse fly feeds on 
game and reptiles which harbor a 
trypanosome apparently of little harm 
to them. The tsetse infests domestic 
stock with the trypanosome, causing a 
fatal disease known as nagana.  Like- 
wise it infests man with a trypanosome, 
causing a fatal disease known as sleeping 
sickness, of which there are two chief 
types, one caused briefly by G. morsitans 
known as the Nyasaland and Rhodesian 
type, and the other by G. palpalis 
known as the Uganda and Congo type 
. (Newstead, R. 
to the Study of Tsetse Flies. Liverpool 
School of Tropical Medicine Memoir 
[N.S.] No. 1. London, 1924.) 


(Figure 123 (suide 


LAND CAPABLE OF CROP PRODUCTION 


Land capable of crop production is 
separated on the basis of the tempera- 
ture during the growing period. Cool- 
weather crops include, for the most 
part, the small grains, temperate fruits 
and vegetables and such tropical crops 
as banana and coffee which thrive well 
in cool weather. Under warm-weather 


crops are included the tropical fruits 


wv 
~ 
~! 


and vegetables, such crops as cassava, 
cotton, sorghums, cacao, and rubber. 
Cool-weather crop land is limited to 
the temperate rain forest, mountain 
grass, tall grass, and temperate brush. 
It covers only about 735 thousand 
square miles, or 6 per cent of the total 
land area. In this division Ethiopia 
excels with 139 thousand square miles, 
followed by the Union of South Africa 
with 115, Belgian Congo 67, Morocco 
66, Tanganyika 56, Algeria 42, Southern 





FiGuRE 124.—The crocodile not only is a 
menace to cattle-raising, but also serves as the 
host for a trypanosome carried by the tsetse 
fly Glossina palpalis to man where it produces 
the Gambia types of sleeping sickness. Nyanza, 
Tanganyika. 


Rhodesia 40, French Cameroons 23, 
Madagascar and Spanish Morocco 18 
each, Kenya, Uganda, and Northern 
Rhodesia 17 each, Urundi and Ruanda 
16, Nyasaland 14, 
Tunis 12 each, Tripolitania and Cyre- 
naica 10, French Guinea and British 


Basutoland and 


Cameroons 9 each, French Equatorial 
Africa and Angola 6 each, Portuguese 
Kast Africa 4, and Anglo-Egyptian 
Sudan and Nigeria one each. 

Warm-weather crop lands include the 
lands occupied by tropical rain forest, 
high grass-low tree savanna, acacia-tall 
grass savanna, and dry forest. 

The warm-weather crop land totals 


5,514 thousand square miles, or 48 per 
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FIGURE 125 [he greater area of land in 
\frica is suitable for the production of wart 
weather crops \ somewhat smaller area 1s 
suitable for grazing only, while small part 1s 


suitable for the production of cool-weather crops 


the 


The 


thousand 


cent ee continental area. 
Belg ro leads with 842 


square am followed by French Equa- 


nan ‘one 


torial Africa with 617, the Anglo- 
Egyptian Sudan 447, Angola 439, Ni 
geria 326, Portuguese East Africa 285, 
Northern Rhodesia 261, Tanganyika243, 
Madagascar 215, Bechuanaland 175, 
Union of South Africa and French 
Cameroons 142 each, Upper Volta 132, 
Ivory Coast 122, Southern Rhodesia 
109, French Sudan 104, Southwest 
Africa 98, French Guinea 8&3, Gold 
Coast, Ashanti, and Northern Terri- 
tories 78, Senegal 73, Dahomey 62, 


da 56, Territory of the 
Liberia 43, Kenya 39, Sierra 
Morocco 27, Nyasaland 
24 each, 


ania ZU. 


Ethiopia 58, Ugar 
Niger 49, 
Leone 29, and 
sritish ¢ French Togo 
21, Maurit 
Algeria, Eritrea and 


ad 17 Cal h, Te 


daMeroons 


Portuguese (suinea 


‘| ripolitania, and 


Cyrenat voland 13, Spanish 


(suinea and Egypt 10 each, Somaliland 
9, Swaziland 7, Tunis 5, Urundi and 
Ruanda, and Gambia 3. 

The total crop land amounts to 6,249 
thousand square miles or 55 per cent 
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The 


909 thousand 


Belgian © 
square 


of the land area. Ongo 


leads with miles, 
followed in 
Africa 623, 
Angola 
299, 


turn by French Equatorial 
Anglo-Egyptian Sudan 448, 
145, Nigeria 327, Tang 


- anvika 
Portug 289, 


Nort h- 
South 
Ethiopia 
french ¢ 


Rhodesia 


Africa 
ern Rhodesia 278, Union. of 
Africa 257, Madagascar 
197, Bechuanaland 175, 
eroons 165, Southern 
Volta ee 
Krench Sudan 104, 
Morocco 93, Krench 
Gold C Ashanti 
Territories 78, | 
each, 
56, Territory of the 
$3, Nyasaland 38, 


Leone 29, 


uese East 
Boa, 
am- 
149, 
122 
Africa 


Q). 


l pper Ivory ( 


Oasti 


Southwest 


QS, (suine: 


ait rn 


? 


and Senegal 73 


Oast, and 
ganda 
Dahomey 62, Algeria 59, 
Niger 49, 


sritish ¢ 


Kenya 
Liberia 
aMeroons 
33, Sierra Tripolitania and 
Togo 21, Mauri- 
tania 20, Urundi and Ruanda 19, Spanish 
Morocco 18, 
Tunis 17 
12, Eg and Spanish 
Somaliland 9, 


3 thousand square miles of land capable 


Cyrenaica 27, French 


Portuguese (suinea and 
Basutoland 
10 each, 


and ( rambia 


each, Togoland 13, 


ypt (suinea 


Swaziland 7, 


of crop production 
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FIGURE 126 Some of the better hunting 
areas in Kast Africa are shaded on this map 
This does not imply that West \frican ireas 
are not also good hunting grounds or that game 


* 
\ 


is absent from the non-shaded areas 


o“ 
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LAND SUITABLE FOR GRAZING ONLY 


Land incapable of crop production 
or suitable only for grazing amounts 
to 5.235 thousand square miles or 45 
Of this land 


Algeria leads with 789 thousand square 


per cent of the land area. 
miles followed by Tripolitania and 
Cyrenaica 606, Anglo-Egyptian Sudan 
560, Territory of the Niger 414, Egypt 


373, Mauritania 327, krench Equatorial 


Africa 289, French Sudan 256, Italian 
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FIGURI 127 lhe faunal reg 
regions ol \frica rot Sclater 


1899. Plate I\ 


Somaliland 232, Union of South Africa 
215, Southwest Africa 214, Kenya 164, 
Ethiopia 153, Rio de Oro 109, Morocco 
107, Bechuanaland 100, Tanganyika 
68, Somaliland 59, Angola 41, Tunis 
31, Eritrea 29, Upper Volta 11, Northern 
Rhodesia 10, Belgian Congo 9, Madagas 
car &, Somali Coast 6, Portuguese 
(suinea and Nigeria 5 each, Portuguese 


Kast \frica } 


and Sierra Leone 


lrundi and Ruanda, 

each, krench Came 
roons, British Cameroons, krench Togo, 
(sold) Coast \shanti and 


Northern Territories, lk rench (,uinea, 


Dahomey, 


Gambia, Senegal, and Ifni one each 


)n this basis LS per cent hes ina 
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WILDLIFE 


DISTRIBUTION 
OF 
ELEPHANTS 


AREAS OF GREATEST 
CONCENTRATION 
P77 AREAS OF RELATIVE 
VZZ4 ABUNDANCE 
[EB] AREAS WHERE TYPE 


| 
} SPECIMENS WERE COLL 
£0 


FIGURE 128 the elephant was distributed 


over practically all of Africa south of the 
Sahara Hlere are indicated the locations of the 
type spe ens referred to by Allen in_ his 
checklist of \frican mammals, ireas where 
elephants ire relatively abundant, and areas 


Ol greatest concentration 


climate and with general conditions 
favorable for the production ot warm 
weather crops, O per cent capable ot 


cool-weathet crops or a total of 55 per 
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FIGURI 129 lhe |] on, one of the most de 
sired hunting trophies, inged over most. of 
\firica The location where the various species 


were collected IS shown, the original range and 
the areas where they were not found or rarely 
found such as the heavy tropical rain forest 


ind the desert areas 
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FiGURE 130.—Six male lions in a dry forest in 
the Transvaal. Kruger National Park, Trans- 
vaal. (Courtesy of the South African Railways 


and Harbors Administration. ) 


cent of crop land. Land suitable for 


grazing only amounts to 45 per cent of 
the total. The 
the 


distribution of these 


lands on continent is shown in 


Figure 125. This classification will be 
taken up in greater detail later in the 
article. 
WILDLIFE 
Africa 


because of 


is recognized as outstanding 


the rich hunting grounds. 


This is due partly to the fact that much 


of the continent is still in a natural 


WILDLIFE 


DISTRIBUTION 
orf 
‘| BABOONS & COLOBUS 
REGION OCCUPIED 
BY COLOBUS 


PLACES WHERE VARI 
OUS SPECIES OF COLO 
-J BUS WERE COLLECTED 


30 xXx PLACES WHERE VARIOUS 
Xx SPECIES OF BABOONS WERE 
_J COLLECTED 


FIGURE 131 are characteristic of 
the more open country. The colobus inhabits 
the tropical rain forest or temperate forest in the 
tropics. 


20 


Baboons 


Se 
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state and little of the land placed under 
the plow, and partly to the richness of 
its indigenous fauna. A greater variety 
of large game animals are found here 
So rich 


dozens 


than on any other continent. 
that 
of different animal genera may be seen 


and varied is this fauna 


in a day in some of the more densely 
populated regions. 


In a recent check list of African 
mammals (Allen, Glover M. A Check- 
list of African Mammals. Bull. Mus. 
Comp. Zodl. Harvard College. Vol. 
83, 1939) thirteen orders of land mam- 
mals are listed with about 343 genera 
and 2,927 species. In numbers. of 
genera of land mammals, the rodents 


excel with 114. Next are the bats with 
50, the even- 


48, the 


52, the flesh eaters with 


toed ungulates with insect 


eaters (shrews) 41, the lemurs, monkeys, 


and apes 27, the pangolins, dassies, 


and odd-toed ungulates 3 each, and the 
aardvarks and elephants one each. 

In species rodents again lead with 
995, of which 88 are hares and rabbits, 
and 455 


200 are squirrels, are rats. 


The even-toed ungulates are next with 
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*] BY MONKEYS A APES |} 


OUS SPECIES OF MON 
| KEYS AND APES WERE 
J COLLECTED 
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FiGURE 132.— Monkeys and apes occupy every 
type of vegetation except the desert types. They 
are abundant throughout central Africa, and 


range to the extreme north and south. 
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WILDLIFE 
DISTRIBUTION 


OF 
DUIKERS 


=] REGION OF GREAT 
523°) EST ABUNDANCE 


PLACES WHERE SPECI- \\\ 
MENS WERE COLLECTED\\% 


20} 





FIGURE 133 Duikers, brush loving ante- 
lopes, occur in practically all but the open 
desert types. They are relatively most abundant 


in species in south and tropical Africa. 


These vive color to the 
whole African wildlife picture and in- 


the cattle, 


440 species. 


clude antelope, and goat 


374 species among which 


duikers, 44 


waterbucks, 


order with 
there are 57 gazelles, 29 
bushbucks, 27 24 dik-diks, 
31 pigs, 31 hartebeests and many others, 
such outstanding 


including groups as 


7 genus, 14 oribis, 4 lechwes, 14 reed- 


bucks, 6 impallas, 9 oryxes, 12 roan and 
sable antelopes, 7 sitatungas, 7 kudus, 


9 elands, 6 sheep, 3 goats and 3 buffaloes, 


12 giraffes, 6 hippopotami and one 
camel. 

The flesh eaters are next with 386 
species of which the civets and mon- 
gooses lead with 183 spec ies. The cats 
are next with 8&4 species, of which 16 
are servals, 14 leopards, 10 lions and 


The 


species including 21 polecats, 11 


8 cheetahs. weasels have 52 
honey 
badgers, 7 rivet 


The 


species of which 23 are jac kals, 19 foxes, 


otters, and 6 clawless 


otters. dogs are with 50 


next 


and 7 hunting dogs. These are followed 
in number of species by the hyenas of 
are 11. The bats have 384 


species of which 43 are fruit bats. The 


which there 
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WILDLIFE 
DISTRIBUTION 


OF 
HARTEBEESTS 


T777] REGION OF GENERAL 
F 3°25 DISTRIBUTION 


fy , ]PLACES WHERE SPECI 


LX} MENS WERE COLLECTED 


FIGURE 134 llartebeests are widely dis- 
tributed They avoid the tropical rain forest 
and the extremely desert country. 


shrews have 378 species. Next are the 


primates (lemurs, monkeys, and apes) 
with 219 species including 110 monkeys 
and apes of which 67 are guenons, 17 
and 9 The 


lemurs 28 and ave are Mada- 


are baboons, mandrills. 


ayes, 11 


WILDLIFE 


DISTRIBUT 


SITATUNGA 
BONGO 
BUSHBUCK 
KUDU 
ELAND 








FIGURE 135 
the largest and 


Spiral-horned antelopes are 
attractive game animals 
of the antelope group. The eland is an animal 
of the open country, the bongo of the dense 
forests, the bushbuck of wooded areas, the Kudu 
of open rough country, and the 
swamp regions 


most 


sitatunga ot 





CP nnn ets 





382 


ECONOMIC (GEOGRAPHY 


noceroses, one of which is the white 
rhinoceros and 2 are black rhinoceroses. 
There are 17 species of the distinctive 
aardvarks, 4+ pangolins, and 4 elephants. 
No continent can approach Africa as a 
home of the larger mammals. 

Nearly a thousand mammal species 
can be classed as large animals, many 
of which are among the most prized 


trophies of the hunt. Even today after 





: ae : years of hunting, there are many areas 
FIGURE 136 The eland, the largest of the ~ ; 


antelopes. King’s Park, Bloemfontein, Orange 
Free State Courtesy of the South African 
Railways and Harbors Administration 


gascar animals. Colobus or leaf-eating 
monkeys of the dense forests number 
28 species, and there are 4+ chimpanzees 
and two gorillas. Dassies are next with 
81 species. These small ungulates, 
rabbit-like in appearance, are among the 
most distinctive of African mammals, 
some of which even with hoofed feet 
can climb trees. 

The odd-toed mammals are repre- 
sented by 18 species of which 15 are 


zebras and wild asses, and 3 are rhi- 





FIGURE 138 The waterbuck is widely dis- 
tributed in Central and South Africa Kruger 
National Park Courtesy of the South African 
Railways and Harbors Administration 


in which a large number of such animals 
as elephant, hippopotamus, rhinoceros, 


viraffe, lion, eland, sable antelope, roan 





K DIK-DIKS ; 

@ WATERBUCKS ' <“—} ( antelope, kudu, buffalo, hartebeest, 

& LECHWES : ; 

‘ wildebeest, oryx, zebra, waterbuc k, sita- 
tunga, leopard, lechwe, antelope and 
dik-dik of many species can be found. 

Ficure 157.—Dik-diks are antelopes about To list even the more important game 
the size of large hares. They are found in the . 
animals we qd take toc ch space 
desert regions of East Africa and Southwest , val 7 uld ik too mu h pa at 
Africa. Waterbucks are distributed throughout Hunting grounds vary as to. kind 
central and south Africa The lechwe is a 


and number of animals available. 
swamp antelope, and the reedbuck usually found | u / 4 animal ivailabl In 


in swampy grassy areas South and East Africa, Figure 126 
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shows some of the better hunting areas. 
(Brown, A. S., and Brown, G. G. The 
South and East African Yearbook and 
Guide. 1938. London.) Each year 
many people hunt in East Africa. The 
licenses for such hunting form an 
appreciable source of income for the 
administration of the various colonies. 
The larger game or rarer animals are 
known as royal game and often require 


a spec ial hie eChse. 
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DISTRIBUTION 


WILD BOAR 

WART HOG 

BUSH PIG 
HIPPOPOTAMUS 
GIANT FOREST HOC 





FIGURE 139 The pigs of Africa include the 
wild boar of Europe and Asia, limited in Africa 


to the Mediterranean region The giant forest 
hog, limited to dense forest, the bush pig, also 
a forest animal, and fond of water, the wart 


hog, an open country animal widely distributed, 
and the hippopotamus originally found in all 
the inland waters \ pigmy hippopotamus is 


found in West Africa 


There are Many protec ted areas and 
game protection began early, at least 
in South Africa where the hippopotamus 
Was protected first in 1677. Jounties 
began in 1694 when a premium was paid 
on lion, amounting to about twenty-five 
dollars to cut losses to domestic live 
stock. Game licenses range usually from 
about 5 to 500 dollars and the number 
of animals taken on the year license 
may amount to two or three hundred 
of the animals on which a limit. is 


placed while such animals is_ buffalo, 





ww 
x 
ow 





FIGURE 140.—-Ilippopotami were found in prac- 
tically all inland waters of Africa llere a 
group is shown on a small island. Komati 
Port, Transvaal Courtesy of the South African 
Railways and Harbors Administration. ) 


bushbuck, zebra and lion, can be taken 
in any number in some cases. Con- 
trolled hunting is effected over most of 
Kast Africa and the various colonies 
have in some places established game 
preserves which are intended to preserve 
species in danger of extermination. 
There they have experienced some of 
the troubles inherent in protected areas. 
(Stevenson-Hamilton, J. South African 
Kden. London, 1937. 


WILDLIFE 


DISTRIBU TION 
OF 


GAZELLES 


PLACES WHERE GA t 
ZELLES WERE COLLECT+\} 
ED 


4 SPRINGBUCKS 


FiGuRE 141. —Gazelles are found chietly in 
North Africa. In South Africa one gazelle, the 
springbuck, the symbol of South Africa, occupied 
the tall grass and open desert country of South 
and Southwest Africa. 
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WILDLIFE 


DISTRIBUTION 
OF 


ORYXES 
Fay REGIONS WHERE ORYX+¢ 
[ ES ARE FOUND 


X)]PLACES WHERE SPECI- 
XJ MENS WERE COLLECTED 








FIGURE 142.—Oryxes occupy three 
areas, one in North Africa, one in East 
and one in Southwest Africa. 
three great desert areas of Africa. 


isolated 


These are 


Faunistic geographers (Sclater, W. L., 
and Sclater, P. L. 
London, 1899) divide 


earth into six regions as follows: 


Mammals. 


Australian—Australia, New 
New Zealand, and Polynesia. 


Guinea, 
Neotropical—Central and South 
America and the West Indies. 
Oriental—India, southeast 
part of Malay Archipelago. 
Nearctic 


Asia, and 


North America as far south 
as Mexico. 
Paleartica—Europe, northern and 
central Asia, and North Africa. 
Ethiopian—Africa south of the Tropic 
of Cancer and Madagascar. 
the richness of 


the African fauna since the Ethiopian 


This division shows 
region excels every other region in the 
number of families, genera, and species 
of mammals recorded. 

North Africa is similar to Europe in 
that it is occupied by the Barbary ape, 
more related to the oriental than to the 
The Barbary 
striped 


Ethiopian region. lion, 


leopard, wildcat, hyena are 


Africa, 
the 


The Geography of 
the 


( 
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also similar 


in some the 
Asiatic Of distinctly 


European affinity are the brown bear 


respects to 


southern tvpes. 
and Barbary deer and wild boar, since 
neither bear, deer, nor boar are found 
elsewhere in Africa. Several types are 
distinct from Ethiopian types. Among 
these are the arul, the only sheep which 
occupies north Africa and the Nubian 
ibex, a Mediterranean goat related to 
the only other African goat, the Abys- 
sinian ibex. 


to 


There are several gazelles 
Asiatic 
the white oryx is also related to the 


related western forms and 


Arabian forms. Still there are many 
forms such as the gazelles which are 
north and east African forms. The 


gazelles, lions, hyenas, and hartebeests 


have many species in the Ethiopian 
region. 

The Ethiopian region is remarkable, 
not only for the great number of ungu- 
also is 


all 


orders of mammals found on 


animals but 


that it 


lates and other 


distinctive in contains but 


two of the 
the 


earth. There are no marsupials 


WILDLIFE 
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OF 
RHINOCEROSE S 


WHITE RHINOCEROS q 


BLACK RHINOCEROS 
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FIGURE 143.—Rhinoceroses also show an 
interesting distribution. The black rhinoceroses 
are brushland and semi-desert browsing animals 
They are widely distributed The white rhi- 
noceros occupies two widely separated areas, one 
south of the Zambesi and one, the Bar-el-gazal 
Province, west of the White Nile 
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The 
anteater, representing a distinct family 
Africa. Of 
which constitute about 


or monotremes. aardvark is an 


confined to the ungulates 
51 genera and 
458 species, more than half of the genera 
The 


most important group are the antelopes 


are not found outside of Africa. 
which abound in great herds in the open 
the 
hippopotami and giraffes, are confined 
to Africa. 
from 


country. Two distinct groups, 


Equally distinctive is the 


absence this region of deer and 


bear, both of which were found north 
of the Sahara. The 


animals about the size of a 


smal] 
rabbit but 
to the elephant, 
The 


Ethiopian region is distinctive therefore 


dassies, 


more nearly related 


are found only in this region. 


by the extensive possession of eleven 


families of mammals among which 


are those including the aardvark, hip- 
popotamus, giraffe, dassie, and aard- 
wolf, and by the fact that widely dis- 
tributed the 


moles 


families such as deer, 


bears, and 


(Sclater, W. L. 


tapirs, beavers, are 


not found. _and Sclater, 


REGIONS OI 
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FIGURI 
Africa occupy restricted areas 


he two great apes confined to 
The gorilla is 
found in two isolated areas, one in the region 
of the Cameroons and the other in the region 
of Lake Kivu. The chimpanzee ranges through 
from the Kivu region to Sierra Leone 


AFRICA 385 


WILDLIFE 
DISTRIBUTION 


(22) oarres 

XX] PLACES WHERE G 

Xx | RAFFES WERE COL- 
20} LECTED 

Uonsrs 


PLACES WHERE OKAPIS 
WERE COLLECTED 


FiGuRE 145.—The okapi is limited to the 
dense tropical rain forests of the northeastern 
Congo. The giraffes are savanna animals and 
avoid dense forests 


R. L.: The Geography of 
London, 1899.) 


The Ethiopian region has been divided 


Mammals, 


further into four divisions (Figure 127) 

the Saharan, the West African, the 
Cape, and the Malagasy sub-regions. 
These 


partly to 


are faunistic and correspond 


great vegetation § districts. 
Notwithstanding the nearness of Mada- 
Africa, the 
250 miles, 
Still Madagas- 
more like Africa than 


There are no monkeys 


to the mainland of 


vascar 
distance being only about 
the faunas are distinct. 
car has a fauna 
any other region. 
which are so abundant on the continent 
but there are many species of true lemurs 
which are not represented on the main- 
land. According to Allen there are 6 


genera and 28 species of true lemurs 


in Madagascar, 3 genera of woolly 
lemurs with 11° species and one of 
aye aye. (Allen, Glover M. A Check- 
list of African Mammals. Bull. Mus. 
Comp. Zodl. Harvard College. Vol. 
83, 1939.) 

Insectivora are distinct as are the 


carnivora. Bush pig and hippopotamus 


show a relation to the continent. 
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The but 


ungulates, of the squirrels, 


absence of all one of the 


porcupines, 
rabbits, cats, dogs, and weasels and 
all of the primates except the lemurs 
mark it as distinct 
of Africa. 


The West African sub-region 1s largely 


from the mainland 


the warm humid portion of the conti- 
nent which is distinctive not because of 


inaccessibility or barriers but because 


it presents a distinct habitat. Animals 


distinctive of the area are a mouse-deer 


& 
~ ‘ 





FIGURE 146.—Giraffes are here photographed 
in a typical brush country where they can reach 


the foliage of practically every tree Kruger 
National Park, Transvaal Courtesy of the 
South \fr can Ik i lw iVvs ind Harbors \dn I 
istration 

with relatives in the oriental region, 


two brush-tailed porcupines, two genera 


of fruit-eating bats. two genera. of 


monkeys, and one genus of slow lemurs, 


and the okapi 


are zebras, rhinoceroses, hares, 


Absent from the region 


and the 


giraffes. Sclater, W. L., and Sclater, 
P. L. The Geography of Mammals, 
London, 1899 

The Cape sub-region is an exceedingly 
variable area, ranging from swamp to 
desert. Therefore it is not surprising 


that it is less det nitely set off as a sub- 
region. It 


the 


has exclusively the 


rhebok, 


the ¢ ape hunting dog, 


vnus, 


vaal, five genera of mon 


gooses, and the 


golden moles 


The Saharar mostly a 


semi-desert 
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and desert area is distinctive because 


of three genera 


the 


of antelopes, one of 


which is garenuk, a family” of 
rodents, the maned rats, and the galada 
baboons. It lacks entirely the mouse 
deer, aardwolf, river shrew, golden mole, 
gorilla and chimpanzee. 

Approaching the plant and animal 
life from an ecological point of view and 
utilizing the distribution of plant cover 
life to 


and animal 


present a united 
picture of the potential production of 


the area would present quite a different 


pit Cure. The yreatl divisions ot vegeta 
tion are rather closely associated with 
climatic conditions. The animals are 


correlated in 


a very direct wav with the 


vegetation. Swynnerton has emphasized 


this again and again in his work on 
tsetse fly. Swynnerton, ©. Fk. M 
The Tsetse Flies of East Africa. Trans 
Roy. Ent. Soc., London. Vol. 84, 1936 


J. P. Chapin (The Birds of the Belgian 


Congo. Pt. 1. Bull. Amer. Mus. Nat 
Hist. Vol. 65, 1932) has divided the 
Ethiopian region into 17 provinces 


which correspond more nearly to natural 


vegetation types. They ire partly 


physiographi and partly climati and 


partly based on vegetation Worked 
out on the basis of a careful study of 
bird distribution, they are useful not 


only for the study ot birds but for the 


study ol mammals, vegetation, ind 


human occupancy. Again and again the 


close correlation between bird distribu 


tion and the vegetation of the area is 
shown He says pp 202-3 ‘Vegeta 
tional differences go far in determining 
the present-day distribution of birds, 
which have marked preterences fot 
certain types ot plant formations The 
equatorial forest is a chosen retreat 


for many, and a serious barrier to those 


which require grassland.”’ 


ne ot the outstanding animals ol 
Africa is the elephant which ranges 
from sea-level to timberline and from 
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deserts to tropical swamps. It was 


probably found all over Africa south of 
the Sahara. At present it is abundant 
in several places in East and South 
Africa, some of which like the Kneisna 
forest and Addo Bush in Cape Province 
are preserves (igure 128 The places 
where type specimens were collected are 
widely divergent and indicate the wide 
dispersal. Ivory has always been an 
important article of commerce. 

Lions are found over most of Africa 
(Figure 129) but were probably absent 
from the dense equatorial rain forest. 
Although once abundant (Figure 130 
in the Cape Region, they are now prac- 
tically extinet south of the Vaal and 
Orange Rivers. Krom Zululand and 
north of the Transvaal they range north 
to the Sudan Thev are relatively 
abundant in Tanganyika, Kenya, 
Uganda, and the eastern Anglo-Egyp- 
tian Sudan. 

Baboons in droves dis oOuragve agri ul- 
ture because of their ability to destroy 
crops \s a rule they inhabit the 
open country or forest where travel is 
possible on the forest floor. The colobus 
on the other hand (Figure 131) is limited 
to dense forests and is strictly a tree 
dweller. They are known as leaf-eating 
monkeys \lthouch they are collected 
occasionally bevond the tropical rain 
forest, or temperate rain forest, this is 
due to the extensions or isolated pol 
tions of forest found bevond the indi 
cated boundaries. 

Monkeys and apes | igure 132 
occupy almost every type of vegetation 
except the strictly desert types. If the 
various genera were plotted separately, 
the correlation with vegetation would 
As it is they mark out 


the portions of Africa where trees grow 


be More direc { 


at least along streams and escarpments 
and where suitable foods are found. 
Naturally specimens are collected in the 


more accessible places and such data 


indicate only in general terms the areas 
occupied. 

The duiker group of antelopes, so 
named because of their habit of stopping 
usually behind a brush cover, are widely 
distributed. They occupy almost the 
whole of Africa (Figure 133) south of the 
northern semi-desert. They avoid desert 
vrass-desert shrub and true desert. 

The hartebeests (Figure 134) are also 
widely distributed. They avoid the 


tropical rain forest, the temperate rain 





kiGURE 147.—Typical African scene in the 
game country, showing a herd of impala. Kruger 
National Park, Transvaal. (Courtesy of the 


South African Railways and Harbors Admin- 
istration 


forest, and the extremely desert country. 
Their distribution in general follows the 
vegetation types. 

The spiral-horned antelopes (igure 
135) of which there are about 56 species 
constitute one of the most interesting 
groups. The eland (Figure 136) is one 
of the largest of the antelopes, reaching 
a weight of from 1,000 to 1,500 pounds 
and is considered an animal capable of 
domestication. It inhabits the open 
country. The sitatunga is a swamp- 
loving animal, the bushbuck lives in 
wooded country, the bongo in_ thick 
forests, and the kudu in more open 
rough country. 

Small antelopes about the size of the 
larger hares, the dik-diks, are confined 


mostly to the open and brush country 
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FIGURI 
big game country, 
wildebeest. 
(Courtesy of the South African Railways and 
Harbors Administration. 


Typical African scene in the 
showing a herd of blue 
Kruger National Park, Transvaal. 


(Figure 137 The lechwes are 


the 


swamp 
138) 
are not found far from water but often 


animals, waterbucks (Figure 
in the hills and grassy plains, while the 
reedbucks are also named partly because 
the 


the distribution 


found in 
Here 


1S closely correlated with 


they are often wetter 


grassy areas. 
(Figure 137) 
types of vegetation. 

The pigs (Figure 139) constitute a 
interesting all but one 


very group, 


being limited, in so far as species are 


concerned, to Africa. The wild boar of 


Europe and Asia occurred in North 
Africa but nowhere else on the continent. 
The hippopotamus (Figure 140) was 


found in practically all the waters of 


Africa, a dwarf hippopotamus being 
found in Sierra Leone and Liberia. The 
giant forest hog is found only in the 


dense forest; the bush-pig also a forest 
the 
most part, and the wart hog is found 


animal is found near water for 
mostly in the open country. 

The gazelles are limited to North and 
Kast Africa, mostly in the open or brush 
country (Figure 141). One gazelle, the 
springbok, of South Africa, once one of 
the the 
open desert shrub and grassland country 


of South Africa 


most abundant, was found in 


and up the coast to 
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Angola. Here the correlation with 
vegetation is very marked. 
The oryxes present an_ interesting 


distribution pattern (Figure 142). They 
occupy the areas of acacia-tall grass and 
acacia-desert grass savanna and desert 
adjacent to the 
southern Sahara, the Somali desert, and 


shrub-desert grass 


the desert area of the southwest. 
The black the 


most part brushland or semi-arid grass- 


rhinoceroses are for 
land animals and are mostly dependent 
on browse plants rather than grasses. 
The white rhinoceros is a grass feeder 
unusual distribution 
South 
found only south of the Zambesi and in 
North Africa only in the Bahr-el-Ghazal 
territory west of the White Nile. 


The two great apes confined to Africa 


and has a most 


(Figure 143). In Africa it was 


have a very” restricted distribution 


144). 


the Gabon, the Cameroons, and south 


(Figure The gorilla is found in 
east Nigeria, and also in a small area 
in eastern Congo and western Uganda. 

The chimpanzee has a more general 
distribution from Uganda 


Both are 


across to 
Sierra Leone. animals of the 
deep forests. 

The giraffe and okapi, closely related, 
have distinctly different requirements 
as to habitat. The okapi is limited in 


its distribution so far as 


now known 
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FIGURI 
lakes and rivers and dried and sold in the native 
markets of Africa 
fish and fish traps for sale 


Fish are caught in most of the 


Market scene showing dried 
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FIGURE 
with grass in order to collect the mature termites 


A termite hill is here covered 
They are eaten by the 
constitute an important element 
South of Nabumale, Uganda. 


on their nuptial flight. 
and 
of their diet. 


natives 


to the dense forests of the northeastern 
Congo (kigure 145) The giraffes on 
the other hand avoid the heavy forests 
animals of the acacia-tall 


146 


savannas and the dry forests. 


and are vrass 


(Figure and acacia-desert grass 
The large herds of game animals in 


Africa Almost 


where in the game country of east Africa 


are noteworthy. 


any- 


game herds such as shown in 
147 and 148 can be 
sands of animals are within sight at one 


Here 


of balancing populations with available 


Figures 


seen. Often thou 


time. as elsewhere the problem 


forage is a dithcult one to solve unless 
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the natural course of 


starvation is 
allowed to bring about a balance. 

The mammals by no means exhaust 
the interesting fauna of Africa. Birds, 
among which are the ostrich, bustards, 


guinea 


fowl, francolin, sand grouse, 


quail, anda great variety of water fowl, 


constitute an important part of the 
wildlife. 
To the natives the resources of the 


lakes and rivers contribute materially 
to their livelihood. Almost everywhere 
fish are caught and often dried (Figure 
149) for later use. 

Even the insects contribute food to 
man and other animals. Termites are 
used extensively by man, who at times 
150) 


to catch the swarming adults, for as soon 


covers the hills with grass (Figure 


as they strike the grass cover they drop 
back and can be scooped up at the base 
of the hill. 

Birds, 


many kinds, and man use them for food. 


They are eaten fresh and 


fried. bats, toads, animals of 


After a flight the ground is occasionally 


whitened by the wings which are shed 


at the end of the nuptial flight. 
The wildlife resources indicate in a 
very direct 


way the suitability of the 


the 


various portions of continent for 


the use of man. 


land 


with management and cultivation. 


This use may be of the 


either in its natural state = or 
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V. Katkoff 


HERE are two dynamic forces 


which make the study of the 
timber industry difficult. These 
are supply and demand. The world 


demand and the demand of separate 
regions have increased, but the supply 
of forest products has decreased. 

In other parts of the world, especially 
United States, the 
area of forest exploitation is very notice- 
the U.S.S.R. such a 


also noticeable but to a much less degree. 


in the the shift in 


able. In shift is 

The main causes fora pr orly developed 
timber industry in the U.S.S.R. are: 
(1) the extremely irregular distribution 
the U.S.S.R.; (2) the 
devastating felling methods employed 


of forests in 


for many years in sparsely wooded 
regions; (3) the abolition of the principle 
of sustained yield during the years of 
1914-1930; and (4) 


far has been too recalcitrant 


man himself who so 
to follow 
socialistic principles. 

The timber industry of the U.S.S.R. 
is far behind the other branches of na- 
tional development, but one should keep 
in mind fact: 
economy is an economy in transition. 
What 


anachronism today, and what one may 


one important Soviet 


was true four years ago is an 


observe today will be an anachronism 


a few years hence. 


AREA 


The U.S.S.R. contains about 40 per 


cent of the total world forests which 
Forests 
in the U.S.S.R. occupy an area of 
2,461,400,000 Ff 


about 


can be utilized economically. 
acres. An average of 
22,656 million cubic feet of for- 
the 
Union annually and approximately half 


est wood grows up in Soviet 


felled. In 


forests 


increase 1s 
the about 
1,133 billion cubic feet of rooted wood 
suitable for felling in the whole U.S.S.R. 

This enormous supply of forest played 


of this annual 


1938 there were in 


its part in the development of Russian 
industries in the pre-war period because 
wood 


was the main source of energy 
and building materials. 
On the whole the Russian timber 


the leading 


nations because of low industrialization 


industry is far behind 
of the nation and the inadequate means 
of transportation. 

Almost nine-tenths of the total forest 
the 
regions, occupying about three-fourths 
of the total the 
In the southern region, such 
Turkestan, 


area 1s concentrated in northern 


territory of nation. 
as in the 
Caucasus and there are 
forests, but because of the extremely 
rough topography their exploitation is 
impossible at the time and 


therefore the whole southern part of the 


present 


Soviet Union can be considered as a 
region without forests for all practical 


considerations. 


AFFORESTATION 


Afforestation, through planting in the 
Soviet Union, is of comparatively recent 
origin, having been started only in 1930. 
Previous to the Revolution there was 
practically no artificial regeneration with 
the exception of some 500 acres planted 
on the private estates. 

In the country as a whole trees were 
planted over a wide area. For example, 
eucalyptus trees were planted in the 
18,688,750 The 
eucalyptus tree does not require special 
and 


Caucasus on acres. 


soils, therefore forms a_ perfect 
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windbreak for citrus orchards. Avail- 
able statistics show that with the 
completion of the 1937 program the 


tillable land area affected by afforesta- 
36,000,000 acres. 
In addition to the 


tion was almost 


area whi h is to be 
Land 


and Local Land Departments through- 


atforested by the 


(Commissariats 
out the country, 20,750 acres are to be 
planted by collective farmers through- 
out the Azov-Black Sea and Orjonikidze 


the Ukraine and in Central 


territories, 
Russia. 

This afforestation was caused by the 
local demand of various industries and 
collective farms for building materials 
as well as for protection of the crops. 
This demand for timber and lumber ts 
still not sufficiently supplied because 
of ever-increasing demand for building 
materials. 

The estimated requirements provided 
the Five-Year Plan, 


with 1930-31, are as follows: 


for in beginning 


? re f Total in Million 
} Milli J Cubic Bas 

Cubic Fe ( I 
1931 6,000 3,000 9,000 
1932 7,400 3,200 10,600 
1933 8. 800 3,600 12,400 
1934 10,200 4,000 14,200 
1935 11,500 4,400 15,900 
1936 12,900 4,800 17,700 
1937 14,300 5,100 19,400 
1938 15,600 5,600 21,200 
» ( I eer ( N P \ ¢ 
Fores U.S ( ess, W D. ¢ 


The consumption of wood in Russia 
in 1938 was five times more than that 
in 1924, but still there is an insufficient 
supply for the enormous demand _ in 
spite of the increased output of wood. 

The Five-Year Plans up in 


1928 and 1933 were not even approxi- 


drawn 


mately realized in any of the sections of 
the Union. There is a wide gap between 
intention and reality. 


the first 


For instance, in 
Five-Year Plan (1928-33) a 


timber supply of 19,470 million cubic 
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feet was aimed at for the year of 1937, 


but even by strenuous efforts only 


7,646 million cubic feet were available 
Again, for 1932 


33 a production of 1,865 million cubic 


to economic interests. 


feet of sawn timber was planned, while 


the total production thereof in 1933 
reached a figure of just about 1,062 
million cubic feet. 

DRAIN 


The domestic requirement of pre-war 
Russia for wood products was about 
3,540 


million cubic feet, two-thirds of 


which was transported by and 


The export was about 10 per 


water 
railway. 


cent of the total Russian export value. 
In 1913 the 
million rubles or 


national return was 65 


about 2 per cent of 


the total national budget. The demand 


for lumber was less stable 


more or 


because of the distribution of 


saw timber species over the nation and 


even 
its demand was more or less inelastic 
compared with firewood. 

But rapid establishment and produc- 
tion of mineral substitutes for firewood 
in 1923-25 temporarily diminished the 
production utilization of 


1925-26 


forest 
the 
industrialization 


and 


products, then from 


in- 


creased tempo of of 


the nation again increased the produc- 
tion of firewood for industry and for 
building materials. In 1925 there were 
820 million cubic feet utilized, the use 
for 1926 was 935 million cubic feet, for 
1927 it 1,382 cubic feet, 
for 1935 it was 7,823 million cubic feet, 
and for 1936 it was 8,496 million cubic 
feet. 


Was million 


In 1937 the output came down 
to 7,646 million cubic feet. 

OWNERSHIP AND GOVERNMENTAL 
CONTROL 


Although, strictly speaking, there are 
now no private forests in the U.S.S.R.., 
considerable areas of have been 
turned over to the collective and state 


forest 
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farms for use and 


The 


fire, 


management. 


holders must protect them from 
theft, and overgrazing, and must follow 
working plans prepared by the Provin- 
cial Forest Department at the cost of 
the users. 

the 


forests is under control of the Supreme 


Exploitation of most of state 
Economic Council, and is not subject 
to regulation by the Forest authority. 
That is, the Supreme Economic Council 
has the power to establish an exploita- 
tion norm for the state forests, according 
to the nation’s demand for forest prod- 
ucts. The forest authority then fulfills 
the norm in accordance with silviculture 


If 


is high for any one region, the forest 


and economic practices. the norm 


authority may develop its own plan to 


fulfill the demanded norm of the 
Supreme Economic Council. 
Cutting on a large scale has been 


done without regard to the perpetuation 
of the forests, and the great areas have 
In 


effects of denudation in certain regions, 


been devastated. view of the evil 
the government in 1931 provided for a 
of silvicultural 
importance, to be protected and man- 


segregation forests of 
aged by the Commissariat of Agricul- 
of 


poorly forested districts of the south 


ture. These forests include those 


and east and those on the headwaters of 
as the Volga, 
Don, and the Dnieper. 


the 
Cutting in these 


certain rivers such 


forests was gradually reduced so that 


since 1935 it has not exceeded the 
annual growth. All forests in a one- 
kilometer (0.62 mile) strip on each side 
of the middle reaches of the Volga, 
Don, Dnieper, and Ural rivers are 
declared protection forests, in which 


only dead and defective timber may be 
cul. 
At the present time the forest admin- 


istration and timber industry in the 


U.S.S.R. are united and have to satisfy, 


in the fullest and best way, all the 
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the national economic 


needs for wood and its by-products, by 


demands of 


a rational utilization of the forests, 


at the same time developing these in 
order to increase their productivity. 
The Peoples’ Commissariat of Forests 
looks after it. 
equivalent 


United 


This Commissariat is the 


of a department in the 


States, such as Department 
of Agriculture. The principal activity of 
this is exploitation of 


(Commissariat 


forests, including logging, transporta- 


tion by rail and water, milling. and 
lumber distribution. Although its main 
task is procurement of timber supplies 
for all other industries controlled by the 
done 


government, the exploitation is 


with due consideration to silvicultural 
practices, fire protection, and potential 
growth; in other words, it is based on 
a sustained yield management 

forests 
of 
material, but also as a source of national 


In a_ socialistic society are 


regarded not only as a source raw 


wealth incapable of being expressed in 
They 


soil, 


terms of physical units. retain 


moisture, conserve the moderate 


the climate, and are a consideration in 
the public health. Therefore, forests in 
the U.S.S.R. 


heads: 


are classified under these 


industrial, cult ural, conserva- 


tional, forests of local importance, and 
forests for other forms of utilization. 


Each of these categories of forest has 
its own special 
the 


tion. 


husbandry, obviating 
of 
The forest industry, like all the 


possibility predatory destruc 
national enterprises, is developed accord- 
ing to a plan which provides not only 
for quantitative and qualitative indices 
of production but also for a system of 
measures for the socialist reconstruction 
of the given branch (a plan for capital 
investment, a plan for production of 
pine trees in new areas, a plan for scien- 
tific research work, etc. It is a sort of 
vertical combination of national econo- 
as it exists on a smaller 


mic activity 
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scale in capitalistic industries. That is, 
each branch of the government works 
out its plan (approved 
Supreme Economic Council 
fulfills the 
fullest and best way without competi- 


own 


by the 


for its own 


activity and its plan in 


tion between and among the various 


branches in the same department. 
Cs EOGRAPHICAI 


the | 


may be divided into surplus and deficit 


DISTRIBUTION 


Roughly S.S.R. timber area 


areas. The surplus area lies close to 
the western national border, north to 
the White Sea, Siberia, and northern 


Volea River region. The deficit area lies 
mostly in the south of the Union in the 
the Ukraine, the lower Volga 
the The 


table below shows the output by regions 


(Caucasus, 


River region and steppes. 


followed by a brief description of each 


region and its type of forest: 


hi tn Outpui of Timber 
Na } 
Vf In Percer ¢ 
Cu Fe Total U.S.S.5 
Re j 5,707.3 94.5 
Northw 1.593.0 5 8 
Northeast 3,234.6 Reon 
Veste 6% ; 6 
Centro-Industr OR7 6 3.6 
Viatsko-\ z k 1,256 1.6 
Middle-\ 591.1 ) 
Ural » 318.0 . 
Siberia 1 3900.0 15.0 
I I » 839 0 10.3 
Res 1,409.0 5.5 
S ve 01 0 
S M 92.0 0.3 
Ce »-( 116.8 0.4 
Lower-\ RS 0.3 
North-¢ 12.0 0.8 
Trans¢ ( 65.5 1.0 
lurke $42.5 1.6 
I S.S.1 7,116.3 100.0 
Source Pp ( ( piar I 
1928, M USS] 

\t the present time new timber 
regions are being developed, railways 
are being built, and reforestation is 
introduced so that this table might 


differ to some degree, but on the whole 
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it gives a good general idea of present 
timber resources in the U.S.S.R. 


NORTHWESTERN REGION 


Important from the point of view of 
forest products because it is the center 
and 


of import export 


the 


transportation, 
and unsuited 
agriculture the region finds its forests 
Most of 
the lumber produced in this region is 
exported 


because soil is 


to 
its major source of income. 
abroad through Leningrad. 
Most of the loading of the lumber on 


the ships is done from barges. 
the the 


Floating 
difficult 
because rivers freeze during the winter 


logs down rivers 1s 
and the winter is long and so postpones 
transportation of logs for two to three 
months at a time. 


NORTHEASTERN REGION 


Because the 


unsuited 
general agriculture it supplements the 
of the population timber 
work; a suitable occupation because all 
the 


region is to 


income by 


rivers 
the 


go to north and therefore 


timber is exported this 
region since the domestic market is out 


of reach. 


through 


Cheap labor and water trans- 


portation are both available. Coni- 
ferous species make up 89 per cent of 


the forest, fir alone composing 46 per 


cent. This region has good possibilities 


for the development of paper and cellu- 


lose industries. Most of the saw mills 
belong to coOperatives. 
KASTERN REGION 
Here there is some agriculture but 


the return is not enough to provide the 
population The 
soil is poor and therefore the population 
seeks supplementary returns from the 
This supplies forest 
products for the local market, for foreign 
Most of the 
spruce, oak, 


with a eood living. 


forests. region 
and interregional exports. 
forest is composed of fir, 
birch, and alder. 
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CENTRO-INDUSTRIAL REGION 


The total amount of forest products 
in this highly industrialized region is 
consumed by its own markets for fire- 
In 1924 
produced only 12,390 
The small 


output is explained by the fact that the 


wood, building materials, etc. 
25 this region 


million cubic feet of lumber. 


region is densely populated and highly 


industrialized and at the same time 


it supplies its local population with 


agricultural products 


VIATSKO-VETLUZHSKY REGION 


Because it is out of the zone of indus- 
this 
dairying. Its 


trialization region specializes in 


forests are still in an 


excellent silvicultural condition and it 


might well be one of the future centers 


from which forest products will be 


supplied to the needy domestic markets. 


Even before the World War it 


had an 


income of 30 million rubles from its 
timber products. 

The region is densely filled with 
forests. Not even one province has 
less than 30 per cent of its area in 
forest. The total forest area is 22.,- 
972,000 acres. The most important 
forest area lies in the northern’ part 


of the region on the river Vetluga, down 
which the logs are floated. New growth 
$54 


growth 40 


is estimated at million cubic feet 


Of this new per cent could 


be used for building materials, 10 per 
cent for small logs, and 50 per cent for 
The local demand is 
feet 


feet 


firewood. only 


176.3 
177.6 


to outside markets. 


million cubis and therefore 


million cubs could be sold 
(Coniferous species 
make up 63 per cent of the forests of 
the region with spruce and larch pre 
The backwardness in dey 


the 


dominating. 


elopment of logging industries of 


this region is due to the prevailing means 
rivers are 


of transportation. Its not 


deep and in case of long logs it is neces 
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sary to retie the raft into smaller units 
before it reaches the Volga river from 
the Viatka and Vetluga rivers. 


MIpDDLE-VOLGA REGION 


Mainly agricultural and also far away 
from the timber export market because 
of poor transportation the region is 
that 


VTOW th of 


well forested. It is estimated 


there is an annual natural 


forest of 591.1 million cubic feet while 
utilization is only 407.1 million cubic 
feet. The rich forest resources are made 
up of oaks, linden trees, maples, and 
ashes. The total forest area 1s about 


17 million acres. In some areas the 


forest is estimated as 3 to 4 acres pet 


capita, and in other areas .5 to 1.0 acres 
per capita. Seventy the 


per cent of 


transportation is by water. 


URAL REGION 


This region includes both forest zone 


and steppe-forest zone. Soth include 
deversified farming as well as mining 
industries. In spite of a great wealth 


SE( ondary 

Most. of 
the forest products are absorbed in the 
local market for 


materials, 


of forest, forestry is of only 


importance in the income. 


firewood, building 


and mine uses. Its income 
is not over 30 million rubles because of 


the markets. \bout 


with 


its isolation from 


15 million acres are covered 


forest. The annual increment is about 
1,260.2 million cubic feet. The forest 
is comprised chiefly of spruce, fir, birch 


aspen, oak, maple, and elm. 
Local demand for forest products in 


mre-war days was about 1,292 million 
| 


cubic feet just a little over the normal 


vearly growth. Outside markets were 


limited because of lack of cheap trans 


portation. Therefore four-fifths of the 


total forest cutting was used for fire 
wood for the local markets. The low 
pay to timber workers did not attract 
labor. The lumber production of this 
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region in 1924-25 was 95.5 million 
cubic feet, but production was expen- 
sive because of lack of labor. In 
1924-25 the cost of production per 
cubic foot of lumber was about 64.3 
kopeks (32 cents) without selling ex- 
penses, while in other regions it had 
come down to 50 kopeks (25 cents 


The average daily pay per man was 


about 4 rubles ($2.00 

This region is famous for its fires. 
kor example, in 1920 there were 762,500 
acres destroyed by fire; in 1921 there 


were 1,545,000 acres, and in 1924 there 
were 765,000 acres similarly destroyed 
by fire. There was one watchman for 
each 325,000 to 403,000 acres. 


SIBERIA 


The forest constitutes one of the 
most important national resources in 
Siberia. Siberia has almost one-fifth 
of the forest resources available for 


Sut lack of trans- 
portation limits the utilization of Siber- 
ian forest. 


economic utilization. 
In the past the exploitation 
of this forest was done mainly to supply 
the demand of the local markets. There- 
fore all work was done near the 
railroad lines. 
Siberia 


parts. 


forest 


into 
Siberia 


tundra and forest covering SO) per cent 


may be divided 


two 


First, northern 


with 


of Siberia and containing 9 per cent of 


the population. Second, southern Si 
beria with steppe and steppe-forest. 
\lmost all Siberia, except the tundra 
region in the north and steppe and 


steppe-forest region in the south, is 


covered with forest 
Most of the forest 


liga. 
in Siberia is com 
posed of coniferous spe ies but because 


of the wide varieties of 


soils there 


(On 


many torest 


the smooth 


topography of western Siberia the forest 


Lypes. 


) 


is composed of fir (about 20 per cent 


Siberian 


cedar, silver fir. larch, and 
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spruce. Spruce, birch, aspen, oak, 
maple, and elm are grown in the Ural 


region. In the area of steppe-forest 
groves of birch and aspen 
In Altay’s Valley birch 


predominate the 


the 


individual 
can be found. 
and 


yoplar and in 
po} 


In 


Yrows 


mountains fir and 


Yakutsk 


(71.5 
20 


cedar, silver fir, 


spruce. 


region mostly larch 


per cent of total area) then fir 


per cent) and then birch, silver 


and spruce. 
Up to a few years ago the cutting 
practices were similar to those in the 
tropics, that is, down 


cutting trees 


which are convenient for transportation 


and leaving the most valuable and 
largest trees to decay on the root. 
But with increasing railway mileage, 


improved water ways and the establish- 
ment of large timber trusts with large 
capital and other industrial and tech- 
nical the U.SS:K: is 
Siberian 


improvements 


gradually developing forests 
for the benetit of the nation as well as 


the local population. 


FAR-EASTERN REGION 


In this region the soil is not so suitable 


for agriculture as it is for forest. More- 
over the direction of the river flow 
makes this region particularly suited 
to the export timber industry. 
FORESTS OF FAR-EASTERN U.SS.R. 
IN THOUSAND ACRES 
‘Pp . Total Forest Posstble for 
: lrea Utilization 
Zabaykalsky $5,137 29,177 
\mursky §6,.947 41,167 
Primorsky 79.267 54,745 
Sakhalin Island 6,187 4,290 
Kamchatka 12,967 7,260 
Total 100,525 125,639 
Source M I I } Keo ( ( raphy 
U.S.S.R. Forest 14, 19 


Ninety per cent of the total forest area 


of the first three provinces named 
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the River Amur 
over which timber is moved down to the 
Pacific Ocean. 


above, is located on 


Transportation by rail 
Most of the forest 
larch, 


takes second place. 
up 
mongolian oak, ash hazel, acacia, fir, 
and cedar. 


is made of birch, aspen, 
Most of the saw mills are 
concentrated in Primorsky province on 
the 


the Amur River. 


Ussuri River which connects with 


The wooded area of the Far-Eastern 


Jarge rivers which provides an outlet 
for the timber both to the existing rail- 
road line and to places of consumption 
the the 
Pacific coast. 


within region, and also to 
The forest of this whole vast region 
is distinguished by its low productivity, 
giving from 1,770 to 3,540 cubic feet 
per hectare or 708 to 1,416 cubic feet 
per acre and only in the best growing 
localities from 2,284 to 2,832 cubic feet. 
The chief wood of this region is larch 
which is difficult to float and therefore 
this network of rivers is of little value. 
Also the intermittency and low pro- 
ductivity of the forest, and the incon- 
siderable quantity of large concentrated 
reserves of timber in them, makes the 
application of the most advanced meth- 
ods of lumbering difficult in this region. 
The most valuable of all the forests 
of the region are those grown in the 
basin of the Ussuri River. The total 
forest area of this location is 21,657,500 
acres of which cedar constitutes 34 per 
cent, spruce and fir 40 per cent, larch 
5 per cent and various other species 
The total timber resources 
51,038 


21 per cent. 


of this location amount to 


million cubic feet 


In 1936, approximately 75 million 
acres of timber were still entirely 
untouched even though there was a 


noticeable increase in the consumption 
of wood products, as may be seen from 
the following tables: 


region is tapped by a close network of - 
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CONSUMPTION OF WOOD PER CAPITA 


IN FAR-EASTERN REGION IN CUBIC FEET 
Indices 1913 1928 1932 1935 
Consumption of manufac- 
tured wood 68.97) §§.22) 74.34 123.90 
Consumption of firewood 80.00 89.91 88.05 106.20 
PRODUCTION OF TIMBER AND MANUFACTURES 
IN THE REGION 
Indice i913 1923 1935 
Timber cut (in 1,000 cubic feet 102,660 | 107.970 361,080 
Number of sawmill frames 95 §2 165 
MECHANIZATION OF WOOD-WORKING 
INDUSTRY 
Per cent of total 
Tin f ] ’ 
Indice 
Prion 4q ; 
92 
Wood-sawing frames 7 10 &3 
Band saws 4 1 &4 
Circular saws for length cutting 6 12 82 
Disk cross-cut saws 9 : 89 
Drimken saws 13 6 g 1 
Source: A. Tsymek, ‘‘ The Forest Wealt! the Sov 
Far East, p. 13, 1936 
UKRAINE REGION 
The Ukraine is densely populated. 


The soil is of ‘‘chernozem” type which 
is excellent for agriculture but poorly 
suited to forest, therefore this region is 
the largest market for forest products. 
The annual demand for forest products 
is about 265.5 million cubic feet, mostly 
the 


265.5 


utilized by cities and industries. 
Of the feet 194.7 
million cubic feet are imported from 


In 


1925-26 there were only about 154 saw 


million cubic 


other regions by rail and water. 


mulls. 


CENTRO-CHERNOZEM REGION 


Rural and poorly industrialized, this 
region meets its local demand for forest 


products from the local forest. In 
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1923-24 the total 


products was about 1.2 per cent of the 


income from forest 


total regional income. 


LOWER-VOLGA REGION 


Poorly populated without much in- 
dustry, demand for forest products in 


this region is insignificant. Its own 
forest area is only 2.5 million acres, 
which supplies 60 per cent of the local 


demand, but 


its geographical location 
makes it a very important point through 
from the 


upper Volga river to Middle Asia. 


which logs and timber pass 


NORTHERN CAUCASUS REGION 


its 
North 


of 
an annual 


Ukraine in 
the 


the 
industries, 


As important as 


agri ulture and 


Caucasus region has a forest area 


about 6.7 million acres with 


increment of 
Since 


250 to 270 million cubic 


feet. two-thirds of its valuable 


forest is in the mountains utilization be- 


comes possible only with expensive 


The 
Difficulties 


mountain transportation. forests 


consist of oak, fir, cedar, etc. 


in utilizing the forest lie in the heavy 
cost of improving the rough mountain 
streams for driving purposes. The con- 
tribution of forest to the total regional 


income is about 0.3 per cent only. 


TRANSCAUCASUS REGION 


The occupation of this mountainous 
region is agriculture, minerals, and oil. 
The forest is mostly in the mountains 
and is not utilized because of the costly 


delivery of the logs. The forest area 
is about 8,190,000 acres or 1.2 acres 
per capita. The forest is made up of 
oak, silver fir, fir, spruce, ete. The 
logging and lumber industry is poorly 
developed. In some localities flumes 


are used and some of them are as long 


as 7 to 10 miles and used only for small 
logs. The region imports about 10,620,- 
QOO cubic feet of logs and lumber an- 
In 1915 


nually. there were about 8&3 
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small sawmills each giving an output 
of not over 10,620 cubic feet annually. 


TURKESTAN REGION 


In this region of dry steppes and 
desert, the population is not dense and 
the main occupation of the population 


is livestock, cotton, and silk. Its forest 


about 7.5 million lies 
wholly on the slopes of the Altai Moun- 


tains and is difficult 


area of acres 
to utilize because 
of the rough topography. The native 
population is not suited to forest work. 
The timber demand of this region is 
supplied from the outside to an amount 


of about 10.620.000 to 12.400.000 cubic 


feet, but some of its valuable hazel 
wood is exported. Its forest is made 
up of conifers. 
PRODUCING REGIONS 
The geographical location of the 
forest products industry plays a special 
part in the general problem of the 


location of production centers in the 


Sk: does 


as it 
of 


to transport, the supplies of 


Handling an 
enormous 
difficult 
which 


quantity raw material 


are usually located in distant, 
sparsely inhabited sections, the industry 
suffers from a lack of balance between, 
on the one hand, the inaccessibility of 
its raw material supply and the degree 
of development of the utilization of the 
the the 
unproductive overloading of transport 


forests, and on other hand, 


facilities. 
of this 


significance in 


The location of the centers 
takes 


connection 


industry on particular 


with the 
transfer of the main industrial develop- 
ments to the north and east in the year 
1938-42. 

It is better to adopt seven zones, in 
location of mills, 


speaking of future 


as follows: 
1) Old industrial region, including Leningrad, 


Moscow, Kalinin, Yaroslave, and 
provinces. 


Ivanovo 
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(2) 


Southern and Western European U.S.S.R. 
(White Russia, Ukraine, etc.) 

(3) Central and Lower Volga River region 

4) The Caucasus, North and Trans-Caucasus 
Kazakhstan and Central Asia 

(6) Northern region of European U.S.S.R. 

(7) Siberia and the Far | 


5) 


Jast 


Of these, the last two are the regions 
of greatest supply and production. 

The forest resources of the U.S.S.R. 
are distributed among these seven zones 


as follows: 


Fore ire : pe 
Rip ig Timt 
Zone 

Million Perce Villion Perce 

1cre f Tot Cubic Fee f Tot 

1 28.4 em 26,656 2 
2) 9.2 i> 15,045 EZ 
3 66.7 5.2 100,259 8 2 
} 10.2 0.9 20,602 i 
. $2.7 4.1 7,265 0.5 
6 123.0 9.5 141,458 12.5 
7 ORR .7 76.6 914,948 74.7 
al 1,288.9 100 1,225,133 100 


The reserves of timber utilizable for 
industry in the total reserves are esti- 


mated in Table A. 


The figures should not be considered 


exact estimates of the Soviet timber 
reserves, for these have never been 
thoroughly surveyed; moreover, the 


estimating methods of the various respon- 


sible organizations are not the same, 


or necessarily accurate. But the figures 
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that 
the most highly developed and densely 
inhabited districts of the U.S.S.R. have 
the smallest timber supply. 


are sufficiently reliable to show 


The forest products industry is now 
located, in the various regions, accord- 
ing to Table B (page 399 

The that 
production of timber, i.e., exploitation 


table shows conclusively 
of the forests, is greatest in the districts 
where the natural supply is smallest. 
estimated 
total 
from 


and 3 
at 
industrial 


In the European regions 
the 1937 
42.9 of 


timber, was 


output in was 
the 

taken 
with 12.4 per cent of the reserves of this 
8.9 of the 


This esti- 


per cent 


and districts 


character, and per cent 
forested area of the Union. 
mate was prepared after the setting 
of the 


and the reduction of cutting there. 


aside water conservation zone 


An even greater disproportion exists 


between the forest reserves and the 


output of lumber, 
in Table C 

It 
the 


as is plainly shown 
ve 399 

page 3 

of 


industry 


almost one-half 


the 


that 
of 


falls to the lumber-consuming regions of 


proves 
output sawmill 
European U.S.S.R., while the reserves 
of these districts amounted to but 15.9 
of the of this 

The older districts suffered 
12.4 


cent of the total lumber, while possessing 


per cent total reserves 


character. 
especially, having 


to supply per 


TABLE A 
RES OF TIME UTILiz ] 
All Industrial Timber Includy 
Zone 1uw Lo Buildt Timber 
Villion Per Cent 
Cubic Feet of Total VUillion Per Cer Villion Per Cent 
Cubic Feet of T: Cubic Fee of Total 
1) 11,434 2.4 4,672 2.9 1,663 1.2 
2) 8,248 i: ¢ 4,071 i 991 0 
3) 39,506 a.3 17,346 10.5 5,770 '.2 
(4) 5,734 ton 3,787 ae 35 
5) 1,947 0 708 0.4 7R 06 
(6) 57,064 12.0 18,620 11.4 7,327 5.3 
(7) 351,203 74.0 113,775 70.0 122,130 88.0 
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) 
TABLE B 
' 
. Tim I Mi ( | 
} } , , Pl 
Zor 
ul Per ( Vl Per ( Ml Per ( 
( } / ( ! f7 ( I f7 
1 RQQ J 26.2 1.393.2 0.2 1,462.1 is.2 
463.7 13.6 Bree 17.8 577.0 6.1 
z 782.3 » & 1.4000 24.0 2,010.7 a0 
4 3k 9 os 74.3 yk 155.6 1 
5 a 2 35.4 0.6 55.6 0.6 
6 623.0 18.1 QO 2 ] 1 ) O09 1 22.0 
Sk7_6 17.0 1,104.4 19.0 $007.5 3)? 8 
Tot 3437.0 100 5,835.8 100 )450-¢ 100 
TABLE ¢ 
() | NI ( | 
‘ 
i 
} } } } ; Pl 
Z 
Vv j ( ur Py ( VW I ( 
( I ( I ( I fil 
1 126.73 34 148.3 19.4 150.80 12.4 
» oS 14 131 44 17 } 122 13 10.0 
3 140.9 6.1 186.55 4.5 s 4.4 
{ 11.6 11.68 1 1.4 1 
) 5 1. Of 0 } } Of oun 0.3 
( 110.44 oO .4 161 21 RH 34 
1.50 1 11 15 333.8 j 
Tot 542.05 100 61.1¢ 100 1,219.15 100 
but 2.9 per cent of the reserves. The 
j oie . . ‘ ] ( f 
result of these inequalities is inevitably Mi z 
: : P entage of Utilization 
the necessity of transporting large Zone Se en 
os ates Villion Per ¢ 
quantities of lumber from one district ioe 
to another, overloading the railroads 
. 1 639 05 18.4 31 ) 
with low-value goods. Moscow, for 422 15 ae 07S 
. . . 3 48.79 24.9 15.2 
eX: ye. obtains its chief supply « . 
xample, obtai ipp! if gi ¢' ee 
lumber from the northern districts 5 25.84 1.0 1 
6 395.06 15.1 (2.3 
by rail. 533.47 20 62.4 
Another fact of importane e should be 
I SO.11 100 46.2 
mentioned. While the output of the 
sawmills in the consuming districts is 
already out of proportion to the supply Thus, the total capacity of the saw- 


of timber there, these mills are far from mills of the U.S.S.R. is” estimated 
being utilized to capacity, as the table 2,780.11 million cubic feet a year, but 


indicates the output is hardly half of this figure; 
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the greatest failure to reach capacity 
output is found in the districts with 
limited reserves, primarily the old indus- 
trial regions (1, 2, and 3). These, with 
34 per cent of the total sawmill capacity, 
have only 5.4 per cent of the saw-log 
reserves; if the entire capacity were 
utilized, the reserves would be exhausted 
in about 6 years. 

Another reason for the failure to 
utilize the full capacity of the sawmills 
is the existence of many small, un- 
organized mills, outside of the jurisdic- 
tion of the timber-cutting Commissariats. 
These mills came into existence during 
the years of 1920-30 to supply their 
own needs. 


ANNUAL CONSUMPTION PER CAPITA 


Pre-war estimates of wood consump- 
tion in Russia, including Finland and 
the Baltic Provinces, placed it at about 
353 cubic feet per capita for the northern 
part of the country and about 17.5 
cubic feet for the south. The average 
for European and Asiatic Russia _to- 
gether was probably about 60 or 65 
cubic feet. In Siberia the forest per 
capita of population is about 25 acres 
at the present time and it was probably 
more than that in pre-war days. 

Immediately after the close of the 
war and during the Revolution timber 
exports completely stopped, sawmills 
remained idle, and timber cutting as 
an organized enterprise practically 
ceased. Very little timber was cut 
except for firewood. Cutting was con- 
centrated in the forest near the villages 
and for a distance of 20 to 30 miles back 
from the railroads and the rivers. Sta- 
tistics of wood consumption during this 
period are not available. 

Beginning with 1922, there was a 
gradual revival of forest industries and 
an increase in wood consumption. Since 
the First Five-Year Plan 
effect the needs of the country for wood 


went into 
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have been made more definite and plans 
developed for these needs. 
According to the official statistics, the 
actual cut from Russian forest during 


the period 1924-30 was as follows: 


meeting 


as 1 lCuti I Cat 
Million Cubic F Cubic Fe 

1924-25 3,800 24.0 
1925-26 5,300 33.7 
1926-27 4,900 31.4 
1927-28 5,300 34.0 
1928-29 6,400 41.0 
1929-30 8,500 54.4 


Until recently, firewood constituted 
about half of the total cut in Russia. 
Although the plans call for an increasing 
cut of saw timber, the proportion of 
firewood is gradually to be reduced. 


MARKETING 


The Russian timber export in 1880 
was about 30 per cent of the total 
In 1911-13 it was doubled 
and at the same time the domestic 


timber cut. 


consumption was also doubled. This 
increased demand influenced the shift 
of production to the amount of 75 
million acres mostly from the southern 
and central regions to the northern 
This shift was 
not so acute because it shifted to the 


regions of the nation. 


northern regions where the timber 


reserves were untouched. During the 
World War and Revolution the export 
ceased. 

The timber export of the U.S.S.R. 
shows a backward trend since 1935. 
This is closely related to the general 
decline of total exports of the U.S.S.R. 
during the last years. This decrease of 
the export potential of the U.S.S.R. is 
due not only to the unsatisfactory eco- 
nomic conditions in Russia, but also 
to the economic-political situation in 
Up to 1936 the U.S.S.R. was 


compelled to force exports with all its 


general. 


— 
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might to obtain foreign money for 
paving the large foreign debts incurred 
by the heavy imports in 1928-32. Since 
1933 imports were severely restricted 
and gold extraction was greatly forced, 
making it possible to pay in cash for 
purchases made abroad. The absolute 
necessity for exporting its timber, which 
existed in the U.S.S.R. until 1935, has 
This enables the U.S.S.R. 
to devote more attention to the timber 
supply of the home market, which has 


not been adequately supplied for a 


now ceased. 


number of years. Owing to the de- 
creased activity in the wood industry 
during the last two years, invigoration 
of the home market could not be 
attained. This is admitted officially. 

If economic conditions were some- 
what better than they are at the present 
time in forest industries, the U.S.S.R. 
would well be in a position to export a 
higher share of its timber production 
than heretofore. This share amounts 
at present to only 6 per cent of the total 
other 


timber production whereas in 


European timber-exporting countries 


it reaches 25-30 per cent. Owing to 
the serious drawbacks and unsatisfac- 
tory conditions prevailing in the timber 
industry, the U.S.S.R. will not be in a 
position materially to increase timber 
exports for some time to come. On the 
contrary it may rather be anticipated 


that the timber 


falling of Russian 
exports will continue for some years, 


mainly due to domestic 


increasing 
demand for industrialization and the 
taken by Stalin 
towards the national resources. One 


must remember that the U.S.S.R., as a 


conservation policy 


socialist state, 1s becoming a more and 
more self-sufficient nation and the need 
for export is becoming less important 
than heretofore. Conservation of the 
national resources for future genera- 
tions seems at present to be the policy 


of Stalin, 


which coincides with the 
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doctrine of Karl Marx. Another factor 
may also be pointed out and this is the 
present European economic instability. 
This also tends to decrease Russian 


timber exports. 


LUMBER AND LOG GRADING 


There are many grades of lumber and 
logs in Russia but generally the English 
classification of lumber is used and so 
there are only three or four grades. 
That greatest in demand is 16 to 21 feet 
in length, 9 to 11 inches in width, and 
2 to 3 inches in thickness. 

The most useful types of logs are: fir 
logs 9 feet by 4 inches and over, oak 
logs 10 feet and over by 15 inches and 
over. 


TRANSPORTATION 


The difficulties in supplying the 
needed timber to the cities and industry 
lie in the fact that transportation is the 
most important factor. For example, in 
1925 an average leneth of haul from the 
point of felling the timber to the point 
from which it was floated was 6.4 miles; 
in 1926 it was 8 miles. According to 
the official estimates Russia needs about 
9.4 thousand miles of railway in the 
northern and eastern parts of the Union 
in order to supply the growing demand 
for wood products. 


PRODUCTION 


Before the World War the cost of 


production of a log under condition of 


COsT OI 


five miles of transportation from the 
point of cutting to the point of loading 
was 3.2 kopeks (1.6 cents) per cubic 
foot. Transportation by river over 310 
miles was 3 kopeks (1.5 cents In the 
Ural region the cost of production of 
one cubic foot of log in pre-war days was 
about 4.6 kopeks (2.3 cents), cost of 
felling, limbing, etc., 2.9 kopeks (1.45 
cents), transportation of a log to the 
river 1.4 kopeks (.8 cents), and loading 
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and tying 0.3 kopeks 


The 


shorter the trip by river the more expen- 


.15 cents). 
sive was the cost. In the Ural region the 
cost of production per cubic foot of 
lumber in 1924-25 64.3 
kopeks (32.15 
expenses, while in other regions it was 
50 or less kopeks 


was about 


cents) without selling 
25 cents). 

At the present time this cost has risen 
of course, but Soviet economists do not 


consider cost studies very important, 


because, they say, all resources belong 
to the nation and if one unit of industry 
is expensive then another unit might not 
be expensive which makes on the average 
a low cost. But on the whole planning 
is made on a comparative advantage 
basis and even in individual enterprises 
cost accounting is becoming more and 


more popular as years go by. 


WacGEs (MONETARY ONLY 
In 1932 a Soviet woodsman was 
paid 4 rubles ($2.00) per day, but since 


that time wages have increased accord- 
ing to the classification and productivity 
of the worker. 





AVERAGE YEARLY WAGES IN RUBLES* 
1929 493 rubles 
1930 497 rubles 
1931 817 rut 
1932 1,094 ruble 
1934 1,808 ruble 
Excluding work A N h 
Includ rk 
*Gold rut é 51.5 In 1936 paper 1 
was 20 cer 
Pravda, Russian newspaper, on Oct. 


12, 1938 gives the following wave rates 


for different tasks in the forest: 


19 rubles per day 

ra ble ver day 

l 0.70 ruble er day 
This table shows that felling is a 
less specialized occupation in Russian 


forests than loading. In other cases the 
total income from forest work is divided 


This 


workers 


among workers on an equal basis. 


is discouraging to good forest 
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who have to divide their labor with 


their cook on an equal basis. 

The government made it the duty of 
forest organizations to introduce im- 
proved mechanical implements for log 


barking, 


splitting, and transportation. The forest 


ging as well as for sawing, 
administration is obliged to provide the 
workers with lodging, bath houses, food 
supply, to facilities, 


Wi | kers 


ylots of 
| 


organize social 


cultural and medical service. 
may plant their own small 
vegetables on the land given to them. 


work 


receives in addition to his normal weekly 


Every worker engaged in forest 


day off month’s vacation 


rest day a 
each year during which he is paid his 
full wages. All 


insured by the state and in case of sick- 


forest workers are 


ness, personal injury, etc., receive com- 


pensation from the social insurance fund. 


EFFICIENCY 


To supply the demand for wood 
products pre-war Russia used 3 to 4 pet 
cent of the total male population. of 


to do the forest work. 
Five-Year 


using axe, 


work age 
Plan the 


short 


During the First 
old 


peasant’s horse, and primitive road in 


methods of saw, 


the forest were changed to more efficient 
Planned 


developed; tractors were used for logging ; 


means. logging sites were 


a variety of transportation facilities 


was constructed such as. ice” roads, 


chutes, flumes, sky lines, and monorails. 
In 1932 there were 686 tractors in 
Russian forests. By 1937 there were 
3500 tractors. 1.000 vas engines, 150 
locomotives, and 96 motorcars in the 


timber industry. In Karelia (so-called 
“pearl of Soviet timber land’’) alone 
there were 368 tractors in 1937. sy 


1942 it is planned that the number of 
will be 200, 
will account for 30 per cent of the total 
felling. New 


oped of 30-40 horse power ea h because 


electric saws ove! which 


tractors are being devel 
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the present tractors are too heavy for 
required work in the forests. 

A considerable gain in labor efficiency 
the Soviet 1936 


and 1937 according to official preliminary 


was made in Union in 

investigation 
the 
achievement with the planned figures. 


estimates based upon an 


made in order to compare actual 


Under the influence of the efficiency 


movement and propaganda connected 


with it, the year 1936 showed the 
greatest gain in productivity. The 
percentage of increase in large-scale 
industries, including forestry, in the 
vears 1929 to 1936 inclusive, was as 
f« ll Ws: 

} j ( Vs j ( 

1929 1 ) 1933 

1930 9 1934 10.7 

1931 re 1935 i3.¢ 

1932 ( 193¢ } 


working metb- 


table 


The reorganization of 


ods may be seen in the following 


in Far Eastern Province 
MOUNT OF LUMBER HIPPED PER WORKER 

EMPLOYED 

( } Per ¢ 

1933 1O0 
1934 3.055 1 
1935 $629 163 
1946 4983 179 


has 


movement a 


The productivity of labor been 
bv the Stakhanov 


widespread movement for increasing of 


raised 


efficiency and productivity in the Soviet 
by a 
high 


combined 


Union, originated in the mines 
worker called) Stakhanov 


degree of shock-brigade work, 


Lo a 


with the mastery of new techniques 
However, their number is not” very 
large in the timber industry and thei 
physical labor productivity is used as 
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means of propaganda to increase labor 
productivity of other workers. 

On official 
data, the lumber industry lags behind 


the whole, according to 


the general tempo of development of 


the national economy in the Far | 


“ast, 
and does not adequately meet the 
demands for timber. 

Machines have by no means yet 


become the main means of production 
in logging, and therefore manual labor 
In 1936 the 


whose 


is still of great importance. 


logging by individual loggers, 
proportion of the total production was 
little 
Very 


little has been done as yet in logging to 


55 per cent, has advanced very 


in the wav of mechanization. 
overcome the seasonal character of the 
industry, and this leads to tremendous 
pressure in the fulfillment of the winter 
plan (up to 95 per cent of the annual 
logging is done in the winter months). 

The lumber industry in many respects 
is still made 


up of small enterprises 


scattered the \ area of 


zation of 


over ast the 
ist, where the technical reorgani- 
logging and sawing has not 
undertaken. 


is a lack of qualified workers in logging 


yet been seriously There 


and rafting and in many cases members 


of collective farms are used for the 


purpose thereby often 


withdrawing 
them from their regular work. Most of 


the collective farms in kar East are 


composed of seattered livestock farms 
therefore in 


and 


need of labor for the 


chores, and 


repairing, transportation 
of the produce during the winter months. 

The unsatisfactory living and housing 
conditions make it increasingly difficult 


to secure a sufficient number of lumber- 


men, teamsters, and raftsmen. As 
long as it Is not possible to offer satis 
factory living conditions to the forest 
worker, the timber supply of the 
US.S.R. will continue to lag behind. 
There is no unemployment in the 


US.S.R. and a worker can easily find 
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work which pays him best and where 
In 1938 
there were only 97.5 thousand workers 


living conditions are better. 
engaged in rafting when the demand for 
this kind of specialists was 225 thousand. 


During the ten years 1928-37, the 
Soviet forest products industry has 
increased its over-all production 3.5 


times over the output in 1913, through 
large investments in sawmills, mechani- 
zation of lumbering, and the creation 
of a new wood-chemical industry, previ- 
ously unknown. Figures of production 
and plant capacity will be found in the 


following table in millions of cubic feet: 


Timber cut 1,062 116 9,416 
Saw lumber and 

timber 40 1,137 
( apacity oO! saw- 

frames 531 O19 %32 


This expansion of forest development 


has been accomplished in spite of the 


ot 


level 


involved, the difficulties 


the 


huge area 


transport, and low technical 


of the industry. 


the forest resources has not kept pace 


with the general progress of the national 
economy and the supply of timber and 


lumber was never, in the period covered, 


sufficient to meet the country’s needs. 
Mi ) 
Mi 

( 419 

( 564 

( 9? 

( 454 

} 440 

Res 324 

] c 14 

i / 40 

} ? 


Sut the exploitation of 
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The distribution of forest and lumber 
number of 
agencies partly accounts for some of 
Table D 


indicates how scattered are the sawmills, 


operations among a_ large 


the weakness of the industry. 


now working (1939), 


Thus, the Forest Product Commis- 
sariat has only 30.2 per cent of all 
sawframes, or 44.6 per cent of total 


All the mills together 
in turning out 1,196.5 million cubic feet 
1937 
only 40 per cent of their total capacity. 


sawmill capacity. 


of sawn materials in reached 


The output could have been produced 
by the 1,511 new sawframes installed 
between 1928 and 1932; yet from 1933 
to 1937, there were 533 additional frames 
installed. The question logically arises, 
why were these mills erected ? 

There are mills constructed by various 
agencies to assure themselves of a 
supply of lumber and timber for their 
These 


utilized to capacity and yet 


own uses. mills were never 


still in 
existence, though the need for many of 


are 


them has passed. Examples are readily 


found: the Dneprostroy (power work 
built a mill for temporary use, which 
remains shut down for lack of timber; 


the Yaroslavl hydroelectric station has 


a four-frame mill four years after the 


completion of the projects; while the 


Karaganda mill, which now operates 
LE D 
1939 
( / ( ( ( 
‘7 ] ( By 
] 4 ] 40 0 ( 110 4 
3.4 1,044 $4 
) 04 1.% 115,058 
1 ) O84 41 ) 
14.1 10 9.4 126,20 +9 
1 4 ; ) 14 
3% 151 ) 
100 4,410 100 60 10 100 
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quite infrequently, could supply most 
of the new building projects in Kazakh- 
stan, instead of permitting lumber to 
be hauled thousands of miles at a 
of 25,000,000 rubles a year. 


cost 


The Soviet forest and timber industry 
has for years been in a critical situation, 


which has been especially aggravated 


during the years 1937 to 1938. The 
difficult position of the Soviet timber 
industry is reflected in the fact that 
since the autumn of 1936 the respon 
sible head official of this economic 


branch has been replaced three times 


without resulting in an improvement. 


On the contrary, the managing officials 
the unsatis- 


factory conditions in the timber indus- 


have been changed, but 


try remain. The causes are so deeply 
rooted that they cannot be eliminated 
quickly by a mere change in the manage- 


ment. 


(COMBINATS 


\t the present time there is a tendency 
toward reorganization of mills on a more 
economical basis, that is creating large 
scale produc ing units. “These large-scale 


units will include related 


enterprises 
united under one direction and admin 


istration from a joint center. 


In the 


most common type of enterprise, will 


the near future the sawmill, 


be abandoned in favor of huge wood- 


working combinats producing not semi 
finished products, but finished articles 


The the 


profitable form of enterprise from the 


of wood. combinat 1s 


most 


standpoint of Russian national economy ; 


it secures the most 


rational utilization 


of raw materials, raises labor productiy 


itv, and produces finished articles of 
wood 

Such organization of the work. of 
logging and wood-working makes it 


possible to mechanize the entire pro 
ductive processes, both in the forest and 


in the factory. It facilitates extensive 
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work of artificial reforestation in these 


cut-over areas which are set aside 


as 
permanent forest land 

The planning of the combinats is in 
progress in Many of 
them are in operation such as in the Far 
Kast and Middle Volga regions. 

Economically they are feasible. Many 
of the logs are transported by the rail- 
of 
into 


many regions. 


distances thousands of 
take consideration 


that a freshly felled log contains 40 per 


Ways over 


miles. If we 
cent of moisture then it is evident that 
the railroad carries much useless water 
for which payment must be given. 

In 1938 the new 
railroad cars required 15,930,000 cubic 
feet of This timber weighs 
335,000 tons. Out of this only 2,902,000 
to 3,009,000 cubic feet can be used and 

35,000 tons. It is 
evident that the rest of the 300,000 tons 


is water, sawdust, slabs, edgings and 


manufacturing of 


timber. 


this weighs only 


other waste material. 


At the present there are many small, 
unorganized the 


jurisdiction of the timber-cutting and 


sawmills, outside of 


manufacturing Commissariats. These 


small sawmills usually have no fixed 


material supply, even though they 


are 
located in the woods, because of the 
limitations of the water conservation 


and erosion control programs. 


Again, a large number of these small 


sawmills are located in the large con- 


suming centers and therefore require 


long-distance transportation of logs 


which are better adapted for existing 
transportation than lumber. It) was 
officially recorded that logs from the 


Ural region and from eastern districts 
were transported thousands of miles. 


With the 


woods, produc ing finished produc ts there 


large sawmills built in 


will be no waste carried over the rail 


roads, thus decreasine the 


cost ot 
produc tion. 
The 


shift sawmills 


large scale 


Lo 














406 ECONOMIC (GEOGRAPHY 


harmonizes with the ideological predilec- 
tion of the Communists concerning the 
superiority of large-scale methods of 
production, inherited from Karl Marx 
and reinforced by the new faith in the 
advantages of mechanization. Through 
mechanization and specialization it is 
hoped to increase the timber output and 
bring it under a more effective cen- 
tralized control. 
centralization of 
the fact that under such conditions 
government will improve the standard 
of living of a larger 
woodsmen. 


Another factor for 


wood production is 


number of the 


CONCLUSIONS 


During the ten years, 1928 to 1937, 
the Soviet forest industry has increased 
its production three times over the 
output of 1913, through large invest- 
ments in sawmills and mechanization 
of logging and lumbering. But the 
exploitation of forest resources of the 
country has not kept pace with the gen- 
eral progress of the national develop- 
ment, and the supply of timber and 
lumber has never, in the period covered, 
been sufficient to meet the country’s 
needs. Timber 


felling and lumber 


sawing has dropped further behind the 
general advance of industry, in spite 
of strenuous efforts. This recession has 
been accelerated in the last two years 
(1937 and 1938) by the failure to fulfill 
production plans in either year as 
scheduled. 

There are many factors responsible 
for such lagging behind the other indus- 
tries. The most important are: decen- 
tralization of forests, timber, and lumber 
operations among a large number of 
agencies; the lack of qualified forest 
workers; inadequate mechanization; and 
insufficient transportation. 

The enormous demand that exists in 
the U.S.S.R. probably will not permit 
any export of Russian timber abroad 
for some time, and the recent trade 
agreement with England (October, 1939 
concerning export of Russian timber to 
England will not be of any significant 
economic importance but will probably 
consist of low grade products which are 
grown and produced in the northern 


part of northeastern U.S.S.R. 


Note: The author wishes to acknowledge his 
indebtedness to Professor Myron E. Krueger 
for his advice and help in the preparation of 


this manuscript 
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SALMON INDUSTRY OF THE PACIFIC COAST 


Homer E. Gregory 


EMBERS of the salmon pack- 
ing industry of the Pacific 
Coast have never looked with 
any degree of favor upon the possibility 
of opening the question of foreign rights 
in the fisheries of Alaska and the Pacific 
Northwest. The thought of allowing 
extra-territorial 


North 


exploitation of the 


Pacific fish reserves, at the 


present time the greatest in the world 





FIGURE 1 


outsiders imported from the states 


from the standpoint of food values, is 
distasteful not only to both the capital 
and labor at interest, but to the country 
as a Whole. And while all are willing to 
permit the orderly processes of govern- 
ment to take their course in the final 
disposition of international rights in- 
volved, they are not unmindful of the 
important economic issues at stake in 
maintaining this distinctly domestic 
resource. 

Just what is the American equity in 
the fisheries industries of which the 
salmon is the most important? How 
dependent on the salmon fisheries are 
the economies of Alaska, British Colum- 


Well over a hundred such typical modern salmon canneries dotting the shore line 


of Alaska furnish the chief source of employment to local workers as well as to large numbers of 
Courtesy of U. S. Bureau of Fisheries.) 


bia, and the Pacific Northwest? What 
is the type of the production, financial, 
and marketing structures; the nature 
of its labor problems; the type of com- 
petition and combination within the 
industry, the technological advance- 
ment of this unique salmon industry, 
whose future is tied up in the inter- 
national dispute in the Pacific? This 


article is intended for those who wish a 


brief outline of the economic implica- 
tions of these questions. No attempt is 
made to suggest a social philosophy 
either as regards the industries or the 
conservation policies adopted by the 
federal government. 

In broad terms, statistics remind us 
that the production of fisheries in the 
Territory of Alaska in the past fifty 
years, has been considerably greater 
than that of all other commodities 
combined. Of all industries the salmon 
gives the greatest amount of employ- 
ment to the working population. More- 
over, it supports the major civic tax 
burden and supplies the bulk of the 
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FiGURE 2.—Fish are brought to the canneries 
from the outer waters in large scows towed by 
cannery tenders for a 
150 miles Courtesy of U.S 
eries 


distance of 
Sureau of Fish 


sometimes 


revenues for the coastwise transportation 
system. As the latter forms the only 


contact between the Territory and the 


outside world, all business activities 
in Alaska have come to depend for their 
prosperity upon the free functioning 
of the maritime trade routes. Hence 


it might be said, if the fisheries of Alaska 
become depleted the economy of Alaska 
as now constituted, would be drastically 
affected. 

The financial equity of the American 
the North 
At a 


fair rate of return it would require an 


and Canadian peoples in 


Pacific Fisheries is very large. 
endowment of approximately one and 
one-half billion dollars to yield the sales 
income now derived from these reserves. 
The estimated replacement value of the 


capital structures and operating capital, 


inventories, etc., of the two countries 
United States and Canada) made by 
the writer in 1937, amounted to $161,- 
000,000; that of Alaska alone nearly 
$100,000,000. A’ recent computation 


indicates the annual sales values of the 
products of all 
the North Pacific to be 
$82,000,000, of which over 80 per cent 


total fishery 


fishing 
industries in 


was derived from salmon; the sales of 


halibut and herring accounting for 


much of the remaining 20 per cent. In 
1936 \laska 


the catch of all fish was: 
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932,341,000 pounds, British Columbia 
489,675,000 pounds, Washington 107,- 
$18,000 and 57,741,000, or a 
total of 1,587,175,000 pounds, 17.4 
per cent of the catch of 3,347,000,000 
pounds for the 
including Alaska. 
put of the 


Oregon 


entire Pacific Coast 
Comparing the out- 
States and 
Alaska to the total output of the United 
States Alaska, in 1936, we 
find this section furnished 59 


cent of the total catch by weight and 


Pacific Coast 
including 
that per 
421, per cent in value. 

The canned fishery products and by- 
North Pacific ¢ 


were as. follows: (In 


products of the 
1936 


Oast 
alone in 


thousands of dollars 


416,928 

Brit Columbia 11,364 
Vashington 4.663 
Orew 3,237 
Total : 66.192 


Washington, Oregon, and Alaska pro 
duce approximately 40 per cent of the 
canned fish and by-products produced 
in the United States and Alaska. 

Almost 


one-half of the total net 
tonnage of all vessels engaged in the 
American fisheries in all waters, includ 
ing the Atlantic, the Gulf, and Great 


Lakes, is found in Alaska and the Pacific 


Coast 


this figure includes California 





FiGuRE 3.—-Controlled by conservation regu 
lations the American fishermen use much simple 
hand operated gear in fishing operations, al 
though they prefer the larger mechanical devices 
employed by foreigners 
Bureau of Fisheries 


Courtesy of I S 
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The North Pacific Salmon Fisheries in 
1937 including those of British Colum- 
64,000 
persons; of this number, fishermen and 
4? 400, 


employed in 


bia, employed approximately 


transporters constituted while 


21,550 were processing 


Alaska, 


Washington, and Oregon gave employ- 


and wholesaling establishments. 
ment to 18.6 per cent of all fishermen 
and 22.7 per cent of all persons engaged 

wholesale 
the United 


in processing and fishery 


establishments in States 


Alaska. 


prohibited by federal regulation. 


and Fishing by aliens is 
The schooling of the salmon in shallow 
water as they approach the spawning 


streams, impels the use of indigenous 


mechanical fishing gear employed by 
the American fishermen; many large- 
scale deep-sea methods available to 


foreigners are denied domestic fishermen 
either by governmental regulations or 
by conditions of the terrain. Restriction 


in the use of fishing gear by the govern- 


ment is done solely in the interest of 
conservation. 
Fishing operations as such are con- 


ducted on the governmental preserves 


today by three types of fishermen: (1 


company employees who work gear 


and apparatus seines nets, etc. Oper- 


ated in conjunction with company 


fishing boats and motorized vessels 


or from shore; (2) wage earners working 
on fish traps and cannery tenders; and 


3) independent fishermen who own 
outright or on an expense sharing basis, 


boats, and 


traps, gear, and equipment 
sell their fish supplies either on a share 
or sales basis to the packers. 


The 


(‘oast 1s 


the Paciti 
fish 


industries employing modern mass pro 


industry o 
the 


salmon 


one. of few canning 


duction measured in volume. of 


output 
The rela 


tively high geographical concentration, 


and efficiency of operations 


the relative abundance and cheapness 


ol the fish, IS related the existence 


to 
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of the numerous short streams in which 
the North Pacific. 


Two basic factors unique to the salmon 


salmon spawn in 


fisheries explain the technological ad- 
vances in the 


relatively large hauls of fish, secured 


manufacturing: first, is 


from fixed and floating fish traps and the 


modern purse seines operated from 


assembled 


diesel fishing boats, and 





FIGURE 4 \irplane view of floating fish 
trap Well spaced to avoid over fishing in 
inland waters along important fish runs, they 
are important factors in producing supplies of 
raw materials Courtesy of U. S. Bureau of 
| isheries 
from widely scattered fishing areas by 
diesel cannery tenders. Another factor 
contributing to large-scale cannery 


methods is the employment of modern- 


ized, mechanical devices, such as the 


Iron Chink, high speed cannery lines, 
and other patented machines. 


\pproximately one-half. of the traps 


and fishing gear in Alaska are owned 
by what might be termed smaller inde 
pendent cannerymen or fishermen. The 


minimum capital investment required 
for a typical fishing and cannery unit 
is fairly large The replacement value 


of the average modern 5 7 


Mian purse 


seine boat with net. varies from $8,000 


to $25,000. Pile driven traps cost from 








410 ECONOMIC 


$7,500 to as high as $40,000 in place, 
while floating traps are generally slightly 
Modern 


$250,- 


less, depending upon location. 
salmon canneries cost as high as 
000. The largest packing firms show 
total 
million dollars. 


assets amounting to over ten 

In the past years the salmon industry 
has been characterized by competition 
of the severest type. Though modified 
in recent years by more active govern- 
mental supervision, rivalry for the better 
quality of fish, mainly red salmon, has 
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FIGURE 5. 
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hazards can be insured against, high- 
cost fire insurance obtained on plants, 
however, no method has ever’ been 
devised for successful hedging against 
the uncertainty of fish runs. If the 
salmon fail to appear or come in after 
the closing of the fishing season, it 
frequently means the loss of the season’s 


the pack. 


reserves of the 


expenses advanced against 
Inadequate financial 
small concern forbid spreading of opera- 
tions over a number of areas. The 


larger firms on the other hand, by balanc- 





The pile driven traps often have long leads extending to the shore which deflect the 


salmon to the heart of the trap whence they are brailed out and later hauled to the canneries 
Che principal requirement for successful operations has been control over fish supplies, which means 


possession ot good fish trap sites 
been very active. The principal require- 


ment for successful operations has 
always been control over fish supplies, 
guaranteed through the enforcement of 
free fishing-rights on the banks and the 
possession of fish trap sites. (senerous 


credit offered by supply houses and 
brokers has kept the salmon industry 
small-sized 


well filled with packing 


concerns. Cannery equipment (except 
the Iron Chink) is rented by operators 
from machine and can manufacturing 
companies. 

The greatest handicap of the small 
concerns has been a shortage of financial 
resources, a situation that has hindered 
heavy risks 
Marine 


the effective carrying of 


inherent in cannery operations. 


Courtesy of U 


.S. Bureau of Fisheries 


ing short packs in one district with the 
larger packs in others, can meet their 
specialized market demands more satis 
factorily and minimize the loss of 
advanced packing costs. The earnings 
of the small packers in the past and 
even today are sporadic and often 
meager; yet in spite of these handicaps 
the independents have supplied a sig 
nificant portion (roughly one-third) of 
the entire output. 

There were relatively large numbers 
among the salmon 


of failures early 


These we can more clearly 


pac kers. 


understand today when we compare 


their essentially primitive methods, lim 
ited financial resources, and lack of 


suitable marketing arrangements, with 
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FIGURE 6 
government regulations 
Sureau of Fisheries 


those of the more modern survivors in 
the industry, especially the larger units. 

Historically the majority of combina- 
1890 to have 
Those 


that survived have been rather compact 


tions formed from date 


been financially unsuccessful. 


operating units possessed of a_ high 


degree of direct management and en- 
dowed with larger than average financial 
reserves. Chain or branch manufactur- 
ing has not developed significantly in the 
salmon industry. With the passage of 
time the percentage of control over the 
American and likewise Canadian packs, 
the early mergers in these 


has The 


upper limit to the growth of combina 


exercised by 


countries steadily declined. 
tions appears to reside partially in the 
implicit legal restrictions under which 
these firms operate in Alaska, the most 
The 


avowed policy of the federal government 


important Operating territory. 


in the Territory from earliest years has 


been to withhold fee title to both trap 
sites and cannery locations, the latter 
being outside incorporated towns. This 


practice has reduced the prerequisite 


margin of safety in property rights so 


necessary for well-rounded corporated 
financing. The conservative investor in 
securities is not attracted to this tvpe 
of business, made doubly speculative 
through the non-existence of mortgage 
able property. Without the leverage of 
bonds or even preferred stock, a note- 
and motive for 


worthy opportunity 


financial expansion has been removed. 





Traps are guarded by lone watchmen who open and close them in accordance with 
Poaching is not unknown in this still frontier country 


Courtesy ot U S 


Moreover, the possibility of the loss of 
the legal right to use existing trap sites, 
held over the industry through a recur- 
ring political threat, has tended to dis- 
courage financially expanded production 
and trap operations. 
the 


Again in 
States 


followed a 


recent 


years, United Sureau of 


Fisheries has restrictive 


policy of limiting total areas available 


for trap location and relocation; this 


FIGURE 7 The salmon which were formerl, 
pitched to the docks by hand now are elevated 
directly to the fish bins in the canneries whence 


they are canned within twenty-four hours after 
being caught The salmon industry of the 
Pacific Coast ts one of the few fish canning 


industries employing mass production methods 


Courtesy of U.S. Bureau of Fisheries 
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FIGURE & 


independent fishermen 


too has had the general effect of check- 


ing branch ownership of canneries 
which depends in turn upon enlarged 
trap control for expansion. 

For quite a different 


the 


reason aside 


from legal financial restrictions 
noted above, expansion of plant owner- 
ship, it is believed, is awaiting the 
development of managerial skills. In 
the era of small-scaled production, 
direct management of single units by 
the owner was a decisive factor in their 
success. But with the coming of larger 
units (replacing many of the smaller 
ones) and with mergers bringing a score 
or more plants under one ownership, a 
noticeable lag in managerial effectiveness 
occurred. 


Absentee and 


delegated authority replaced direct 


ownership, 
supervision. The thin layer of man- 
agement spread over the broad admin- 
istration of highly specialized functions 
found in the average plant, gives an 
the failure of 
some of the attempts at chain process- 


added explanation for 


ing and marketing over the past few 
decades. 

The confined 
his attention largely to production and 


pioneer canneryman 
left the marketing of his product to 
established wholesale grocers and sales 


agents. Today the large packers, or 


Closing the circle of the purse seine preparatory to removing the 
purse seining which furnishes one-third to one-half of the total supply 
Courtesy of U. S. Bureau of Fisheries 
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fish 
by districts is conducted by 


Virtually all 


packer-broker, in answer to the need 
for improved marketing methods, has 
become a 


manufacturing adjunct to 


a chain store system. Or again it may 
be one subsidiary company affiliated 
with scores of other food processing 
units, which operates its own shipping, 
warehousing, and sales departments, as 
necessary parts of 


enlarged canning 


operations. Again, the large packer 


may be owned or controlled 


by a 
principal sales organization which main- 
tains its agents throughout the United 
States for the purpose of selling adver- 
tised brands in specialized markets, a 
procedure involving a division of labor 
too highly specialized for the small 
canneryman. 

Internationally the Japanese and Rus- 
sian packers in recent years have become 
important in the 
world markets, which until a few years 


increasingly more 
dominated the 
American and Canadian packer-brokers 
mentioned above. 


ago were largely by 


The Oriental packers 
up to the outbreak of the second World 
War were competing effectively in the 
principal markets of Europe, and were 
forcing the ‘companies in the western 
continent into a secondary position. 
The Asiatic product is sold largely on a 
price basis, its 


although quality is 
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sufficiently high to make it an important 
factor in marketing. 

The growing importance of the do- 
mestic 


packer-broker may ultimately 
affect the situation in the world mar- 
kets. As local producers assume greater 


responsibilities in the marketing prob- 
lems of the industry, which they seem 
destined to do, a more effective method 
be evolved for meeting 


may foreign 


competition. 
In the market, 
covering the pack sold by leading nacker- 


domestic statistics 
brokers and sales agencies located in the 
Seattle-San Francisco primary markets, 
indicate a relatively high degree of con- 
In 


nine leading packers, out of approxi- 


centration in sales. recent years 


mately eighty operating companies in 
the field, marketed approximately 67 
per cent of the output of Alaska and 
the Pacific Northwest 


states. In this 


FIGURE 9 
in Alaska. 
tory 
reserves 


(Courtesy of U.S 
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figure is included the output of several 
small packers. Much of the remaining 
33 per cent of the output is handled by 
a small number of independent sales 
agents. 

The minded student 
who inquires to what extent the large 


speculatively 


units exercise control over price policies 


in the markets, receives a 
that upon 


and especially in the early days, the 


primary 


historical answer, occasion 


cannerymen attempted to set quotas 
and prices, but promptly broke them 
when markets the fish 


Opening prices and 


weakened or 
runs were large. 
contract offerings throughout the year 
on various grades of the canned product, 
made by packer-brokers and independent 
sales agents, have tended to clear the 
markets. Only twice since the World 
War, namely in 1921-22 and 1937-38, 


The 


has the plan failed to operate. 





\irplane view of northern part of Ketchikan center of the salmon fisheries industries 
Here is found the largest concentration of fish processing plants of any town in the terri- 
It would be seriously affected if either Japanese or Russian fishermen encroached upon our 
Bureau of Fisheries.) 
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scattered world markets for the finished 
products militate against concentration 
of supplies at secondary market levels, 
hence no_ effective price control is 
possible there. 

Minimizing the salmon harvest, which 
means utilizing all available fish, which 
may not be destroyed without serious 
legal penalties, is a natural accompani- 
ment of competition among independent 
and company fishermen. In dull seasons 
the closing of marginal canneries natural- 
ly checks the cannery demand for fish. 
The low out-of-pocket costs involved 
in direct fishing operations, especially 


after traps have been driven, and full 
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active competition is found both in 
fishing and packing activities, it is less 
pronounced as noted previously, in the 
marketing level, apparently due to the 
practice of concentrating the annual 
primary market supply in the hands of 
the larger packing and _ distribution 
units that support the market during 
the selling season. 

Profits of the salmon industry as a 
whole in Alaska, from 1919 to the 
close of 1936, as reported to the Income 
Tax Division of the Treasurer of 
Alaska, have been surprisingly small. 
There is evidence that costs of produc- 


tion at present are increasing, especially 





FiGurE 10.—The troller fleet consisting of approximately 1,500 vessels supplies a large part of the 


salmon for the fresh and cured fish markets. 


packing costs advanced prior to the 
opening of the packing season, makes 
the maximum pack a desideratum from 
the standpoint of any single packer. 
Moreover, irregularity of fish runs in 
any one locality makes the available 
vield uncertain. The independent trap 
owners or purse-seine fishermen likewise 
tend to work their equipment under 
forced draft in order to avoid serious 
losses. 

In Alaska, fishing and packing are 
associated. The larger firms control 
about one-half of the traps; but virtually 
all of the purse seining which furnishes 
roughly one-third to one-half of the 
total supply of fish by districts is carried 
on by independent fishermen. And while 





The North Pacific Fisheries recently produc ed a total 
annual catch of one and one-half billion pounds of fish 


(Courtesy of U. S. Bureau of Fisheries 
wages and supplies per unit of output. 
The effect which foreign competition 
would bring to this seemingly closed 
industry, already exploited to the mar- 
gin, can only be left to the imagination. 

Krom the approach of the public 


investor the salmon industry holds 


no special interest. Except for the 
affiliated and subsidiary companies of 
nationally known food producers en- 
gaged in canning salmon, namely, Libby, 
McNeil and Libby, The California Pack- 
Packing Com- 


pany, and Pacific American Fisheries, 


ing Corporation, Nakat 


there are very few concerns in the 
salmon canning industry with an invest- 


ment rating. A very limited number 


of packers have either their stocks or 


SALMON INDUSTRY OI 


bonds listed on any organized exchange 
United Most of the 


may be classified 


in the States. 


remaining concerns 
as small corporations and enterprises 


possessed of indifferent to 


Very poor 
credit ratings. The chief difficulties 
of the small concerns from a financial 


standpoint, as noted previously, appear 
to be: shortage of owner’s capital, the 
inability to spread canning risks due to a 
narrow scope of operations, the carrying 
of over-sized 


inventories on short-term 


loans, many of which are extended by 


supply houses. 


A forecast of the financial future of 
the salmon packers, indicates that 
already many small operators have 


been obliged to make significant changes 
in their methods because of the increased 
competition of meat produced on farms, 
the mounting imports of Oriental fish 
supplies and higher internal operating 
costs. The introduction of improved 
production and marketing methods and 
the more rapid transportation of fish 
supplies from distant fishing grounds, 
are some of the changes predicted by 
an imminent 


operators. Others see as 


possibility the permanent closing of 
canneries of both large and_= small 
packer, with the more serious losses 


falling on the little fellow. The situa- 
tion is fraught with unemployment and 
its attendant labor problems. 

The 


unionization 


industry is facing complete 


the time in 


The trend of 


for first its 


history. the recent gen- 


eral labor accentuated in 
of 


within 


movement, 


part by the historical carry-over 


unfavorable conditions existing 
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the industrv, has resulted in the forma- 
tion of labor organizations affiliated with 
the A. F. of L. and the C. 


workers (cannery workers and mainten- 


I. O. of inside 


ance men) and outside workers (trapmen 
and transporters). In most districts in the 
North 


have 


Pacific, independent fishermen 


likewise obtained collective bar- 


gaining agreements. Unionization has 
been followed by various jurisdictional 
and wage problems of a serious order. 

and 
capital alike, the implied attack upon 


Krom the standpoint of labor 


the fisheries conservation program, pro- 


jected in the the United 


States and Canada, is undoubtedly one 


Pacific by 


of the most serious problems facing the 


salmon industry. Friendly coépera- 


tion between these countries has suc- 


ceeded in building up these reserves, 
vielding a large permanent income. Any 


substantial salmon 


depletion of the 
fisheries would upset the balance existing 
between the production and distribution 
structures, would throw large numbers 
of men out of employment, make for 
idle plants, reduce the supply of low 
priced food, and create disorders in all 
the Encroach- 


divisions of fisheries. 


ment from Japanese fishing interests 


would nullify the effects of conserva- 
tion if not restrained, and would result 
in a demand by American packers and 
fishermen alike for a relaxation of the 
strict regulations enforced by the vOoV- 
nor the 


halibut industries should be subjected 


ernment. Neither the salmon 


to this outside competition, nor placed 


upon the market for any trading 


concession. 
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HE rural landscapes of south- 


eastern Wisconsin and north- 
eastern Illinois have within 
them many cultural elements which 


indicate an outstanding and intensive 
dairy industry. Large herds of cattle, 
principally of the Holstein and Guernsey 
breeds; big dairy barns, milk houses, 
silos, and other visible landscape fea- 
tures attest to the importance of the 
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FIGURE 1.—Types of farming in the vicinity 
o: Lake Michigan. The main dairy region lies 
west of the lake in the region possessing the 
humid continental short summer climate. The 
Illinois cash-grain area is south and southwest 
of Chicago. 


agricultural practice of the farms of 


the region. Circulation on 
of the 
the 
for trucks 
huge 


the high- 


ways area likewise reflects in 


part rural 
milk 
trucks with their 
associated trailers, are common sights. 
Country points for milk, 
usually at railroad sites in the villages 
(reflecting the past, for the tank truck 
and trailer has almost 
the 


outstanding 
filled with 
vacuum-tank 


industry, 


cans, and 


collecting 


completely re- 
milk-trans- 
porting agent) complete a picture of 
adjustment of the agricultural economy 
to milk 


completely dominating 


placed railroad as a 


production—an economy so 


the area that 


it is almost as “‘one-crop”’ as a region 
of commercial one-crop wheat produc- 
tion. 

The intensive dairy district of south- 
northeastern 
the 
nearly continuous urban areas of the 


Lake 


of which are 


eastern Wisconsin and 


Illinois lies in juxtaposition to 


Michigan shore, individual cities 


located from Manitowoc 
and Sheboygan, Wisconsin, southward 
through the urbanized Milwaukee con- 


urbation to the 


cul- 
minating in Chicago and its suburbs, 
at the head of the lake 


in Gary and Michigan City, 


string of cities 


and terminating 
Indiana. 
the 
the 
Lake Michigan cities furnish the major 


market area for the adjacent fluid milk- 
producing it i 


Although it is true that at present 


six million urban inhabitants. of 


regions, it is nevertheless 
also true that the dairy areas, even in 
the Illinois portion of the region, were 
practicing a dairy style of agriculture 
long before the cities grew to such size 


milk 


that they were forced to draw a 








DAIRY REGION O1 





FIGURE 2.—A 
Brooklyn, 
established one in the Chicago milkshed, 
at one period of its history was a country 
tling plant, from which the bottled milk was 
forwarded to the city by rail. 


milk 


Wisconsin. 


collecting station at 
This plant is an old 
and 
bot- 


supply from beyond their immediate 
environs. Thus the city milk sheds 
expanded into pre-existing dairy re- 


gions; the dairy regions did not grow up 
entirely in response to an adjacent fluid 
milk market. 


of the region was at one time an area 


Even the Illinois portion 


specializing in manufactured dairy prod- 


ucts; it was dotted with rural 


cream- 


eries and cheese factories, and Elgin 
gained its position in national butter 
quotations. 

The pattern and shape of the market 
milk-producing area west of Lake Michi- 
gan is most irregular. Only generally 
is it true that the fluid milk production 
is carried on near the major city selling 
points, and only in general is it true that 
the bulky product of milk is produced 
in the theoretical locations wherein 
economic theory pre-supposes its root- 
Individual milk sheds are highly 
irregular in the 
milk shed, in particular, is most assym- 
The latter 


fashion 


ing. 


shape, and Chicago 


metrical. region extends 


in funnel northwestward from 


Chicago, constantly broadening into 


southern Wisconsin, then sending scat- 
tered tentacles into east-central and 
Wisconsin, as far as 


hall. <A 


( ‘hicago 


northwestern 325 


miles from the Chicago city 


“funnel” of the 


milk shed extends a lesser distance into 


secondary 
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Indiana, while the milk shed pinches 
out in the city itself, between its two 
separated portions, so that practically 
no milk is derived from points to the 
west of 


southwest and 


the city, and 
places as close to Chicago as 30 to 40 
that furnish 
The 


milk shed has its major 


miles in direction do not 
the city with a fluid milk supply. 
long, narrow 
axis In a northwest-southeast direction, 
the farthest portions of which are nearly 
500 from 


miles removed 


one another, 
and are set in markedly different natural 
The bulk of the fluid 
milk originates in the northwestward- 
extending funnel, on the Dfa-Dfb cli- 
matic 


environments. 


border region, and on. either 


side of the Wisconsin-Illinois state 
line within an 85-mile radius of Chicago. 
Politically, approximately 60 per cent 
of the Chicago milk supply originates 
in the counties of northeastern Illinois, 
28 per cent in Wisconsin, and 12 per cent 


in Indiana. The fluid cream shipments 


ManiTowoc 


J macison 


@rocnrono 


qtvem 


@avunona 


Weouer 





KiGureE 3.—-The chief urban centers of the 
Lake Michigan These cities furnish 
the market for the milk produced in southeastern 
Wisconsin and northeastern Illinois. Suburbs, 
and minor satellite cities, are not shown 


shore. 
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WISCONSIN 
FARMS PRODUCING MILK 


MARKETS 


1935 





FiGuURE 4.—The location of farms in Wis- 
consin that produce fresh milk for city markets. 
The greatest concentration is in the southeast. 
The ‘‘string’’ leading northwestward in south- 
central Wisconsin is localized by northwestward 
extending railroads. 


originate most generally on the outer 
margin of the milk shed in Wisconsin, 
and in three shipping points in the 
state of Michigan. 

The Milwaukee milk shed meets the 
Chicago milk shed competitively, even 
though the city is 85 miles north of 
Milk produced in some locali- 
ties as close as 24 miles to Milwaukee 


Chicago. 


is shipped to Chicago, and the county 
immediately west of greater Milwaukee 
and its 725,000 inhabitants, is third in 
the state of Wisconsin in shipping milk 
out of the state. As a result of milk 
shed competition, the Milwaukee area 
has tended to reach north and north- 
west of the city, although the entire 
milk shed in pattern is generally cres- 
centric in shape around the urban area 
as a center. 
Racine, 


the north 


Kenosha, 


Waukegan, and 
shore suburbs of Chicago 
them. 
Each of these smaller areas “bites”’ 


have local milk sheds serving 


into the broad milk-producing region 


(GEOGRAPHY 


between Chicago and Milwaukee, forc- 
ing the large milk shed inward. Farm- 
ers of the competitive area between 
the two major city markets, and also 
available to the small city markets, 
enjoy the highest average price paid 
for milk within the state of Wisconsin. 
The geographical location of their farms 
places them in the area wherein cities 
and dealers are competing with one 
another for milk, and an average differ- 
ential of about 40 to 50 cents per hun- 
dred pounds is paid for fluid milk in 
the region over the average price paid 
for manufactural milk in outlying por- 
tions of Wisconsin. 

Within the broad framework hereto- 
fore sketched, the fluid milk area of 
southeastern Wisconsin and northeast- 
ern Illinois has many local regional 
variations. The pattern, the borders, 
the transition zones, the features of 


the agricultural economy, and com- 
petitive features as between this region 
and others, as well as competitive agri- 
cultural uses for the land, are all parts 
of the industry in its regional setting. 
Historical factors and the sequent occu- 
pance of the area all help to explain the 
present. What, then, are the major 
features of areal equipment within this 


portion of the American dairy region? 


THE FUNDAMENT 


The region on either side of the Wis- 
consin-Illinois border was originally on 
margin. North of 
Milwaukee the solid 


maple woodland prevailed, while south 


the forest-prairie 
the latitude of 


and southwest of the present site of 
Chicago the tall-grass prairie held almost 
continuous sway. The region between 
was an oak forest-oak opening country- 
white oak 
alternating with so-called oak openings 


side, grovelike stands of 
wherein prairie grass surrounded scat- 
tered oak trees. Woodland elements 


of the original landscape were quite 
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_ Ficur& 5.—The Chicago milk shed, as shown by shipping points. Note the paucity of stations 
immediately west of Chicago, and the almost complete lack of shipping stations in the Illinois cash- 
grain and Corn Belt agricultural areas. The concentration of production in McHenry County, Illinois, 
aid in extreme southeastern Wisconsin is well shown. 
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prominent, yet several scattered prairies 
were associated with the forest. Result- 
types within both extreme 
southeastern Wisconsin and northeast- 
ern Illinois thus show areas of both 


ing soil 


woodland and prairie soil character- 
however, the fluid 
milk area does not have the total quan- 


istics; regionally, 


titv of black prairie soil nor the con- 
tinuous prairie areas of the rural Illinois 
countryside southwest, south, and west 
of Chicago 

The glacial history and glacial ma- 
terial composition within northeastern 
Illinois and southeastern Wisconsin like- 





FIGURE 6. 
were west, south, and southwest of Chicago. 
The present dairy areas of Illinois and Wis- 
consin are chiefly in the formerly wooded areas, 


The original prairies of Illinois 


or in the ‘‘oak opening’’ countryside of mixed 
forest and prairie enclaves (After Brendel 
and Barrows.) 
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wise differs from the Illinois prairie 


country. All of the former areas were 
covered by the last, or Wisconsin, stage 
of glaciation, possess a surface configura- 
tion the result of glacial deposition, a 
glacial till which is relatively stony, and 
a relative relief of 150 to 300 feet in the 
glacial surface. As far as Illinois is con- 
cerned, the extreme northeastern coun- 
ties are thus the only portion of the 
state with large areas of rolling to rough 
Wisconsin glacial material, the only 
part with considerable rough moraine 
territory, the only part with large areas 
of considerable glacial land form relief 
in contrast to the wide areas of smooth 
clay till south of Chicago, and the only 
part with numerous lakes, marshes, and 
swamps. What in the fundament was 
a relatively common glacial association 
for much of Wisconsin except the Drift- 
less Area becomes typical likewise in 
Morainal 
systems, such as the Valparaiso, the 
West Chicago, and the Marengo Ridge 
thus are rolling to rough, bowldery, 
pitching, and broken compared to great 
smooth moraines of the flattish clay till 
area of 


extreme northeastern Illinois. 


east-central Illinois — prairie 
country. 
Climatically, the Wisconsin-IIlinois 
border countryside lies in the zone of 
the Dfa-Dfb climate, with individual 
years partaking of the character of 
the long summer continental climate, 
typical of the prairies of central Illinois, 
and other years with a régime that is 
of the short summer continental type 
of south-central Wisconsin. At Chicago 
the warmest month, with a 72-degree 
average, places the climate in the “a” 
group, while Milwaukee, whose warmest 
month averages 70 degrees, is on the 
While on the Corn Belt 


margin, the entire region immediately 


“b” eee. 
west of the southern portion of Lake 
Michigan is not the optimum of corn 


regions climatically, and the corn acreage 


——orlrlreeeee 


ae er = ee 
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PER CENT OF LAND AREA 
AVAILABLE FOR CROPS 
1934 





FIGURE 7. 
area available for crops is found in the former 


The highest percentage of the land 


great prairie areas 
Prairie’’ on Figure 6 


Compare with the ‘Grand 


is more generally utilized for silage 
rather than mainly for grain, although 
this factor is partly the result of the 


type of farming that is practiced. 


SETTLEMENT 


Settlers from the eastern states, 
particularly New York and Vermont, 
arrived in numbers in the territory west 
of Lake Michigan following the com- 
pletion of the Erie Canal in 1825. The 
1830’s and 1840's witnessed the major 
settlement of the prairie-forest border 
zone, the individual pioneers and their 
families arriving from the East by boat, 
disembarking at Milwaukee, Southport 
(now Kenosha), and Chicago, and 
proceeding inland. Dairy development 
in this portion of Wisconsin and northern 
Illinois was introduced by the New 
Yorkers, many of whom were migrants 
from the dairy regions of that state. 
Karly concentration on the dairy type 
of agriculture was not intensive except 
in isolated cases, for the attraction of 
wheat as a frontier crop was paramount. 
When the wheat bubble burst, and a 
new type of farm economy was neces- 
sary, the dairy background of many of 


the inhabitants was called upon. At a 








PER CENT OF CORN 
ACREAGE 
HARVESTED FOR GRAIN 
1934 


FiGURE 8.—The cash-grain and Corn Belt 
areas harvest nearly all of their own acreage 
for grain. In the dairy regions much of the 
corn acreage is utilized for silage. 


relatively early date, the lands of south- 
eastern Wisconsin and northeastern 
Illinois were thus devoted to increasing 
numbers of cattle, and a farm economy 
based upon the manufacture of dairy 
products gradually came to the fore. 
Within the broad regional framework 
the human background thus operated; 
during this period of the sequent occu- 
pance, gradual changes occurred in the 
landscape. Situation factors of the 
region were such that competitive dairy 
districts at the edge of the small city 
markets of the time supplied those 
markets. Manufactural outlets were 
necessary for the milk of the region as a 
whole. Rural creameries and cheese 
factories supplied the outlet, and were 
also landscape forms of consequence 
within the region. 

The extreme northeastern portion of 
Illinois developed into an important 
butter and 
McHenry, 


Counties 


cheese producing area. 
Boone, and Lake 


through 


Kane, 
passed essentially 
the same sequence as did southeastern 
Wisconsin. Elgin, Illinois, was noted 
for its butter quotations, and became 
the marketing and wholesaling center 


for the industry in the Fox River Valley 
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of Illinois. Within McHenry County 
were 41 creameries and 


cheese factories in the 1890's. 


alone there 
Kenosha 
County, Wisconsin, was noted for its 
farm and factory butter and cheese 


production. The dairy industry of 
Wisconsin was partly centered in this 
extreme southeastern section, settled 
by the New York and Vermont Yankees, 
not primarily by the Germans, Swiss, 
In the 1890's the 


growing importance of Wisconsin and 


and Scandinavians. 


northeastern Illinois as dairy sections, 
and also the advent of Wisconsin and 
Illinois dairy products in the eastern 
city markets, 
result of the 


was based, in part, as a 
sequence of events here 
sketched, upon the dominance of manu- 
factured dairy products in sections of 
the states now devoted almost exclu- 
sively to fluid milk production. 

The Chicago market reached to the 
Wisconsin-Illinois border country with 
growth of 


continued Chicago as an 


urban center. In other words, during 
the manufactural dairy stage in the 
region, Chicago and Milwaukee market 


milk was furnished by farms almost at 
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FIGURE 9.—Cheese factories and creameries, 


McHenry County, Illinois, 1892. Notice the 
large number and the general distribution. 
The map shows conclusively the former manu- 
factural importance of the northeastern Illinois 
part of the dairy region. 





FiGURE 10.—A rural creamery in 
County, Illinois, near the McHenry 
line, at the beginning of the present century. 


County 


the city limits, and spaced in concen- 
tric fashion around the city. The city 
milk shed was more or less local. Von 
Thiinen’s theory of milk production in 
the immediate city environs was exem- 
plified generally by the then patterns 
of distribution. The outlines of the 
present assymmetric pattern began to 
develop with increasing urbanization of 
Chicago, Milwaukee, their suburbs, and 
satellite cities. 


milk 


dairying for 


The Chicago dealers tapped 


areas of existing their 
Expansion of the milk 


shed was to the existing northeastern 


increased needs. 


Hlinois dairy region. Gradually the 
production was diverted from cheese 
factories and creameries to urban fresh 
milk outlets. Originally the specific 
route of expansion was along and adja- 
cent to the railroad lines. The cans of 
milk were loaded on trains for shipment 


to unloading platforms — scattered 


throughout Chicago. Special milk trains 
started at distant points, such as Fond 
du Lac, Wisconsin, traversed branch 
lines, as from Fond du Lac to Janesville, 
through routing on 


main lines to the city platforms. The 


thence received 
farms tapped by the city market were 
confined to economical hauling distance 
of the railroad, and cheese factories 
and creameries held sway in the inter- 
railroad interstices. 

Expansion of the milk shed, it is to 
be noted, was almost entirely to existing 


Boone 


5 


ee, 
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FIGURE 11 On this and the several suc 
ceeding maps, note the essential similarity of 


pattern. The transitional zone on the south- 


western side of these various maps corresponds 
with the transitional edge of the dairy type of 
farming 


dairy sections. Regions much closer 
to Chicago than the Wisconsin-Illinois 
border, and possessing equally favorable 
railroad facilities were unable to furnish 
raw milk without significant shifts in 
their pre-existing agricultural economy. 
Despite general adjacency to the market 
they were either unable or unwilling 
to adopt different agricultural practices, 
and continued the cash-grain or the 
corn-hog-beef cattle type of agriculture. 

The milk shed expanded eventually 
into Wisconsin. Interstices between the 
railroads were brought into the market. 
Country bottling 
lished, the raw milk being trucked to 
them, and the pasteurized and bottled 
milk being shipped by rail to the market. 


plants were estab- 


TABLE I 
MiLk Tt PORTATIO > Cur 
1926 1930, 1 Per Ct 

Period of change to tank truch 
Railroad Tank Cars 50 «658 | 55.5 45.5) 38.5 
Railroad-—- Cans 25 20 5 0 0 
Railroad Refrigerator Cars 9 & Ss 1 0 
Auto Trucks——-Cans 16 1417 23.5 21.3 
Auto Tank Truck 0 0 20 30 10 

Data from Chicago Department of Healt! 
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NUMBER OF MILK COWS 
PER 100 ACRES 
OF 
LAND IN FARMS 


FIGURE 12 
are found in the city milk sheds and in the 
cheese producing districts 
of 1938 the average farm delivering to city 
milk sheds had 14.02 milking cows over two 
years of age. 


In Wisconsin the largest herds 


In the state survey 


Then in the late 1920’s the most sig- 
nificant of recent changes took place 

the advent of glass-lined vacuum truck 
and trailer. At present this vehicle is 
dominant in the milk shed transporta- 
tion forms, and only a small fraction of 
Chicago’s milk reaches the city by rail. 
In fact the railroads have generally 
been reduced to transportation of fresh 
cream from more distant points, or to 
suddenly being asked to provide service 


during periods of winter blizzards. 


REGIONAL (GEOGRAPHY OF THE 


PRESENT 
The  Illinois-Wisconsin fluid = milk- 
producing area has relatively sharp 


border zones, throughout which there 
are marked changes in landscape charac- 
teristics. 


Certain of the landscape 


changes are primarily natural—such 
as the border between the brown forest 
soils and the continuous prairie spots 

other changes, and the more common 
ones, are cultural—-the gradual displace- 
ment of forms associated with the dairy 
industry with cultural forms associated 
with different 


types of agricultural 
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enterprises. The border zone, however, 
is marked by prominent gradients, and 
even the cultural transitions lie in the 
major area of natural landscape changes. 

On the Chicagoward side, the fluid 
milk zone meets the ring of market 
gardens that surround the urbanized 
from the 


suburbs is marked by increasing develop- 


area. Increasing distance 
ment of dairy farms, and the close in 


agricultural section is one wherein 


several types of farm enterprise are 


found. The dairy territory within 20 
to 30 miles of the city is one of direct 
trucking to the city bottling plant, and 
consequently the rural milk receiving 
station, so common farther out, does 
not appear, or appears as a relic form. 
The eastern border of the Illinois- 
Wisconsin fluid milk area is much like 
the Chicagoward point of the ‘“‘funnel”’ 


Nearly 


areas between Chicago and Milwaukee 


in type. continuous urban 
are margined by market gardens, and 
occasional truck farms. Direct hauling 
of milk to the cities likewise precludes 
the presence of the country dairy plant. 

The western boundary zone of the 
transitional. Toward 


dairy region is 


GALLONS OF MILK 
PER YEAR PER ACRE 
OF 
HARVESTED CROP LAND 
1934 


FiGURE 13.—The greatest intensity of milk 
production is on either side of the state line, 
northwestward from Chicago. Note the essen- 
tial uniformity and intensity of production in 
southeastern Wisconsin 
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the south it meets the Illinois cash-grain 
region, and to the west the livestock and 
the livestock farming 
To the 


corn regions of 
(Corn Belt) agricultural type. 
west and southwest of this border, 
corn is raised primarily for grain, beef 
cattle and swine are leading farm ani- 
mals, a high percentage of the land is 
under cultivation, and the rich, level 
to gently undulating agricultural prairie 
lands of Illinois appear. To the east 
of the border zone, in the dairy region 
of northeastern Illinois, corn for silage, 
dairy cattle, a lower percentage of cul- 
tivated land, a higher percentage of 
pasture land, and a greater local relief 
on stonier glacial drift are critical items. 

On the north the Illinois-Wisconsin 
fluid milk area broadens into the con- 
tinuous dairy regions of southeastern 
Wisconsin, and fingers into areas wherein 
dairy products are 


other forms of 


dominant. Chiefly, the competition is 
with condenseries. Several such plants 
are located in the competitive border 
area, having originally been built) on 


milk 


but now finding themselves within the 


a one-time margin of the shed, 


territory to which Chicago has reached 


GALLONS OF MILK 
PER YEAR PER ACRE 
OF 
LAND IN FARMS 
1934 





hiGure 14,--The large milk producing regions 
immediately west of Lake Michigan are here 
shown. The production drops off markedly as 
the cash-grain and Corn Belt transitional margins 
are reached 


ee 


eee 


ence 
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/ PER CENT OF LAND AREA 
IN PLOWABLE PASTURE 
AND WOODED PASTURE 

1934 





FIGURE 15 
northward from the latitude of Chicago. The 
large dairy herds are supported by the feed crops 
as well as by pasture 


Pasture increases in proportion 


for milk. 


tor has both 


This changed situation fac- 
advantageous and dis- 
advantageous aspects from the = con- 


densery standpoint; it tends to raise 


milk, vet 


farms by the 


the price ot Inspection of 


many Chicago health 
authorities permits the plants to ship 
some of their fluid milk, or fluid cream, 
to the city. 

Man himself is a determining factor 
today in the fluid milk-producing region. 
Within the broad geographic outline 
of the area, he shapes the pattern of the 
individual city market by 
Only regularly in 
spected by the city health authorities 


Inspec tion 
Services. farms 
are permitted to ship to the city dairies. 
Denial of inspection, or removal of an 
individual farm from the approved list, 
results in a changed market factor for 
the farmer concerned. Certain farms, 
Inspected for the Chicago market, are 
sought after by tenants purely to permit 
them to send their milk to this outlet, 
and obtain— for better 
price than for milk used in manufacture. 


themselves a 


$y law, man has likewise also modified 
the local regional factors. Passage by 


the city of Chicago of an ordinance 


PERCENTAGE THAT 
TOTAL PASTURE LAND 
iS OF 
TOTAL CROP LAND 


hiGURE 16.—-Pasture land is of outstanding 
importance in relationship to crop land in the 
Wisconsin dairy districts, and in McHenry 
and adjacent counties of [linois 


permitting milk only from tuberculin 
tested cattle, enforced on April 1, 1926, 
resulted for a time in the partial elimina- 
tion of certain territory in northeastern 
Illinois from the Chicago market, and 
in reduction of the milk coming from 
northeastern Illinois by half. During 
the necessary period of readjustment 
and testing, parts of northeastern Wis- 
consin were drawn upon for fluid milk; 
this involved severe competition in 
northeastern Wisconsin between exist- 
ing cheese factories and the Chicago 
shippers. Cheese factories eliminated 
at this time were then not present for 
local farm markets when the Chicago 


milk shed returned to its normal pat- 


tern. Farm strikes in January 1924 
and January 1929 were other man- 
induced factors in the region. Some 


of the outlying Wisconsin dairy areas 
ordinarily furnishing cream, were called 
for market milk. 
of normal conditions again drew the 
Never- 


theless these, as well as other factors, 


upon Restoration 


area back to usual patterns. 


serve to indicate that man is operative 
in helping draw the specific outlines of 


any viven fluid milk market, and some 
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of the shipping stations drawn to the 


market unusual times have 
remained in the market following the 


return of usual conditions. 


during 


This helps 
explain some of the reasons for distant 
shipping plants. 

The farms of the fluid milk region 
average 1 


approximately 120 acres in 


size. Slightly over 60 per cent of the 
total acreage is devoted to crop land, 
with three crops—hay, corn, and oats 
most dominant. A relatively large feed 
barley acreage in a portion of the fluid 


milk both 


Illinois is partly due to the insistence 


region in Wisconsin and 
of some of the farmers upon swine rais- 
ing, an agricultural enterprise carried 
on in the section in the days of manu- 
factured milk products. With lack of 
skim milk, and with the necessity of 
turning much of the corn acreage into 
silage for cattle, barley has become a 
used in the 
diverse livestock industry of the area. 
The small but 


home-grown feed grain, 


concentrated acreage 


has led to the designation of the section 


WISCONSIN 


CONDENSERIES 
936 


COTs | PLANT 


© COMDENSERIES 


© CONCENTRATING 
PLANTS 


FIGURE 17 The older condenseries of Wis 
consin are in the southeast, where they were 
built at the then outer margin of the Chicago 
milk shed. At present, most of the condenseries 
are forced to compete with the city milk dealers 
for a supply of milk 
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FIGURE 18 
from the Wisconsin side of the state line. The 
stack in the distance is that of a large receiving 
station for Chicago milk, one that draws from 
both sides of the state line. 


Bigfoot Prairie, Illinois, as seen 


as the “feed barley”’ area of Wisconsin 
in contrast to malting barley districts 
of other portions of the state. 

A dairy herd of about 20 milking 
cows per farm is maintained, supported 
in part by the relatively large areas 
of marsh, lowland, permanent, rotation, 
and woodland pasture, and in part by 


the feed 


and supplemented by purchased feeds. 


crops raised on the farms, 
Many farms on both sides of the state 
line buy milking cattle from farther 
Wisconsin rather than 
stock, for no skim 
milk or whey is available in the city 


fluid milk market; northeastern Illinois 


north in raise 


their own young 


is the main destination of dairy cattle 
sold from Wisconsin and shipped out- 
side of the state. 

Milk production within southeastern 
Wisconsin and northeastern Illinois is 
large, and on Hartshorne’s Dairy Map 
of the United States the area, with 
adjacent portions of Wisconsin, has the 
greatest relative and absolute impor- 
tance of dairying of any part of the 
nation. Monthly deliveries to plants in 
the Chicago urban area included under 
the Federal Milk Market Administrator 
usually exceed 125,000,000 pounds; Mil- 
waukee receives between three-quarters 
of a million to a million pounds a day, 
Racine 125,000 pounds, Kenosha 75,000 
Actual market 


pounds. receipts are 
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in excess of market needs, and in the 
lush pasture months of May and June 
the receipts are far in excess of the 
amount of milk that can be sold in 
bottles. Result of this is the so-called 


“surplus” problem. Two prices were 
paid farmers for milk prior to August 31, 
1939. A high price was paid for the 
proportion of fluid milk sold in bottles, 
and a much lower price, essentially the 
same as that paid farther out in Wis- 
consin for milk to be used in manufac- 
ture, was paid for the surplus milk. 
manufactured into 


Milwaukee, and 


other urban centers. Part of the milk 


The surplus was 
butter in Chicago, 
shipped to Kenosha was, and is, dis- 
posed of to Chicago dairy companies, so 
part ol the potential surplus ot one 
market, through a milk producers coép- 
become base milk of a 

(on September 1, 1939, 
the entire Chicago milk shed 


the Calumet District Suburbs in Indi 


erative, May 
second market. 


including 


ana passed under the control ot a 
Kederal Milk Market 


Result has been the abandonment. of 


\dministrator. 


the base-surplus system in Chicago, 


and the establishment ol a so-e illed 


PER CENT OF 
LAND IN FARMS 
IN BARLEY 
1934 


FIGURI 19 Feed barley in mportant 
crop in the intensive da ry heart of the Chr ivo 
ilk shed In part t s used for swine, since 
there is no skir Ik in a dairy reg producing 


markets 








FIGURE 20 \ recently built milk station 
at Albion, Wisconsin, a village located several 


lank trucks convev the 
fluid milk or fluid cream to urban markets 


miles from a railroad 
“blended price’ to milk producers, a 
price announced each month by the 
kederal Milk Market Administrator. 
The present state milk market con- 
trol of the lakeshore Wisconsin cities, 
and the present Federal control of the 
Chicago milk shed area, are largely 
based upon the economic problems of 
the fluid milk-producing area. Various 
factors contribute to the continual sur- 
plus. An increased number of producers 
on the market in any given period helps 
create the surplus; any increase in the 
productivity per cow or per herd like 
wise contributes to the surplus. For 
example, the Chicago marketing area 
had an increase of 18,350,000 pounds 
of milk in December 1939 over Novem- 
ber, of 


attributable to new 


which 3,250,000 pounds were 
producers on the 
market, and 15,100,000 pounds were due 
to increased production per herd. In 
Milwaukee, during the course of a year, 
about a third of the milk shipped to the 
city is surplus, in Racine 50 per cent, 
and Kenosha over 40 per cent. The 
surplus acts as a cushion, however, at 
certain periods, as during a drought in 


the region, or during man-induced 


troubles (as strikes Plants normally 
shipping cream to the cities may be 
called upon for whole milk if need be, 
since the farms supplying them are 
regularly inspected by the city health 


authorities. 
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The ‘‘surplus”’ milk that reaches the 
cities may be manufactured into several 
kinds of manufactured dairy products 
in the cities themselves. ‘Surplus”’ 
from the outer border of the milk shed 
may never reach the city dairies, but is 
skimmed, the tank trucks of cream are 
dispatched to the city, and the skim 
milk is powdered and partly sold back 
to the farmer patrons of the shipping 
station for chicken feed. The large 
producers’ cooperative in the Chicago 
milk area maintains cheese manufactur- 
ing plants in outlying districts for dis- 
posal of part of the surplus. 
and other methods are followed. 


These, 
How- 
ever, the constant and continuing eco- 
nomic problems of the area are set in 
the framework of the geographic region, 


and many of the 


problems have a 


geographic background. 


CONCLUSION 


The southeastern Wisconsin and 


northeastern Illinois 


portion of the 


(GEOGRAPHY 


American Dairy Belt is one of the inten- 
sive producing areas within the national 
region. Dairying within the region is 
primarily related to geographical and 
historical factors—rolling to rough ter- 
rain, marshy to bowldery glacial ter- 
ritory, woodland to woodland-prairie 
margin soils, Dfa-Dfb climatic border, 
and type of settlement 
to market location. 


and secondarily 
Rather than ex- 
plaining all of the Illinois portion of the 
Dairy Region on the axiomatic ‘access 
to market” it is more in keeping with 
the sequent occupance to explain it on 
market expansion to a_ pre-existing 


milk 


southeastern 


Present form of 
both 


Wisconsin and northeastern Illinois is 


dairy section. 
production within 
the result of general accessibility to the 
city markets plus the fact that areas 
even closer to the Chicago market have 
chosen to engage in cash-grain or Corn 
Belt styles of agriculture, and hence 
do not provide serious regional com- 
petition. 
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COPPER IN THE KATANGA REGION 
OF THE BELGIAN CONGO 


Ralph E. Birchard 


OPPER in Africa has had a 
relatively long history in com- 
with African 


Even before the com- 


parison mineral 
development. 
dug, 


smelted, and used the copper obtained. 


ing of white man natives had 
The first African explorers noted the 
mineral richness of the Katanga. 
However, the basis for present devel- 
opment of copper mining was set in 
1906. In that year the Mining Union 
of the Upper Katanga (Union Miniere 
du Haut formed and 
given the right to work an area of 


Katanga) was 


7,776 square miles (15,000 Km*) until 


1990. 


This concession contained all 


the known copper measures of the 


Belgian Congo. The company was 
also given a tin concession at that time. 
The story of copper exploitation in the 
Belgian Congo is a saga of the Mining 
Union of the Upper Katanga. 

an industrial 
Before 
Elizabethville a 


The first operations on 
scale were not begun until 1911. 
the railroad reached 
little ore had been taken out by wagon. 
This could be done only during the 
dry season and was a very slow means 
of transportation of material of rela- 
tively little value. In 1910 extension 
of the railroad from the south to E’ville 
and in 1911 


at Lubumbashi permitted more rapid 


installation of a smelter 


transportation of a more valuable prod- 
uct. From that date, with some minor 
Huctuations, copper exportation from 
the Belgian 
until 1930. 


This development is not the result 


Congo steadily increased 


of a simple increase in mining opera- 


tions. It has involved the overcoming 


of many difficulties through scientific 
survey, planning, and operation. The 


large problems, most of which are 
now overcome, have been: (1) whether 
to ship the mineral out as ore, or to 
smelt it first; (2) transportation to and 
from the interior of a relatively un- 
developed continent; (3) 


(4) labor. 


ower; and 
| 


MINES AND MINING 


Belt: The 


area of 


The Copper 


comprises an 


copper belt 
14,000 
square miles in the interior of Africa 


about 
(Figure 1), being approximately 280 
miles long and 50 miles wide. In the 
south it begins in the north of Northern 
Rhodesia (13° S.) but it soon crosses 
into the Belgian Congo trending north- 
westward just within the border. At 
about 27° E. it curves a little more to 
the west. At least two-thirds of this 
area lies within the 

Scattered 


copper 


Belgian Congo. 
within this area are the 
rocks of the 


region are mostly sedimentary, often 


measures. The 


sandstones and shales, but with large 
areas of igneous rocks. ‘‘The copper 


deposits of the Katanga are mainly 
associated with dolomitic rocks of Palae- 
Kambove 


ozoic age known as_ the 


series.’’ The mines are located along 
fault lines generally running northwest- 
southeast. 

Quite a number of ways of finding 


No doubt 


the first was to find the native work- 


the copper have been used. 
ings. Another is to examine ant hills 
of which there are a number in the 
region, some as high as forty feet. It 


was thought for some time that no 





The Katanga Copper Belt 


_Legend 
Cepner Measures 
Smelting Centers 
Mines 
Railroads 
International Boundary 
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FIGURE 1.—Most of the Copper Belt lies in 
the Belgian Congo. It also has higher grade 
ores but, being oxides, they are more difficult 
to smelt than the sulphides of Northern Rho- 
desia. (Adapted from maps by G. W. Walker 
and the M. U. of the U. K.) 


trees grow where the copper ores come 
within ten feet of the surface so these 
spots were picked out. This led to 
prospecting with the airplane but the 
method was soon found to be fallible; 
consequently it has been discontinued. 
Mines: Figure 1 


shows the mining 


region and location of the mines. These 
have been divided into three groups as 
follows: (1) the southeastern section 
E’ville, (2) 
the central section which includes the 
territory 


comprising those around 


around Panda, and (3) a 


western section around Ruwe_ which 
was not worked until the Benguela 
railroad reached it in 1931. Most 


of the mines are of the open pit type 
(Figure 2), there being only one im- 
portant shaft mine. 

Out of the above number three of the 
most important and 
described. The 


noted will be 
Star of the Congo, 
about nine miles northeast of E’ville, 
is the oldest mine of the Katanga. 
The company offices were here before 


the site for E’ville was chosen. The 





430 EcoNOMIC GEOGRAPHY\ 


mine is an open pit about 150 feet 
deep, nearly a mile long, and in some 
places 200 feet wide. In 1925 it was 
reported that it was almost worked 
out. However, it was estimated then 
that there were some three million tons 
of leaching ore left. 

Another often mentioned mine is 
the Kipusht or Prince Leopold mine. 
It is also in the E’ville area. It is the 
only important shaft mine of the 
It has two shafts which go 
to depths of a little over 1,000 feet. 
The ore here contains an appreciable 
amount of silver. 
per ton 


Katanga. 


In 1937 4.5 pounds 
Near the 
mine is a plant for treating and sawing 
the mine timbers needed. It also has 


were recovered. 


a concentrator with a capacity of about 
40,000 


The other most 


tons of month. 


material per 
noted mine is the 
Kambove located in the central sec- 
tion. It is about 18 miles northwest 
of Panda. Prior to 1925 it shipped 
out 70,000 tons of copper from 20 per 
cent ore. It was stated in that year 
that there was a lot of 14 per cent 
concentrating ore and vast dumps 
of 6 per cent ore left. 

Methods: In most of the 
open pit mines electric or steam shovels 
work on benches much as in the Mesabi 
iron mines of 


Mining 


Minnesota (Figure 2) 
The overburden is stripped from the 
ore and it is broken up and taken to 
the highest part of the plant in mine 
trucks. 
in large ore silos. 

Much machinery is 
This drilling machines and 
transportable loading devices. Chedite, 


manufactured 


Here it is washed and stored 
modern used. 
includes 
the explosive used, is 
by the company. 

The Ores: As far as may be deter- 
mined all of the present ores being 
mined are oxides. These average about 
6.5 per cent copper and some contain 


as much as 25 per cent. Most of the 
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ores of Northern Rhodesia are sulphides 
containing on an average 3.5 per cent 
copper (about the same as those of 
the United States The difference in 
value of the oxide and sulphide ores 
is not as great as it may appear as the 
oxides are more difficult to smelt. It 
was estimated in 1925 that there were 
75,000,000 tons of ore, or 5,000,000 tons 
of copper in the Katanga. 

Since 1930 the discovery of a sulphide 
ore body just within the Belgian Congo 
south of Elizabethville has been re- 
ported. Not much is known about it 
as yet but 15,000,000 tons of ore aver- 
aging + per cent 


developed.”’ (W. 


have been 
Africa.) 


Fitzgerald, 
SMELTING 


The Plants: Within each of the two 
older producing regions given above is 
located a smelting center. For the 
southeastern it is Lubumbashi just west 
of E’ville on the River 


About 75 miles north is Panda 


lLubumbashi 
plain. 
(Jadotville), the refining place of the 
central section. 

Lubumbashi: This is the older of 
the refining centers (Figure 3). The 
first smelter here was finished in 1911 
and sent out the first copper smelted 
in the Belgium Congo. At the present 


time there are eight water jacketed 
furnaces and one reverberatory furnace. 
our of the water jacketed furnaces are 
in constant use and they have a yearly 
output of 80,000 tons. Coke is used in 
these and powered coal in the reverbera- 
tory furnace. 
Panda: The 


is more complete as an account of its 


history of this center 


development by two American engineers 
connected with it has been published. 
(Monographie de L’Union Miniere du 
Haut 
Cuivre, 1930.) 


Katanga; Le Katanga-Pays du 
Although not completed 


until 1930 it was in the process of 


In 1914 A. E. 


development since 1916. 


Wheeler, then connected with the Great 
Falls and Anaconda Copper Companies, 
was asked to make a survey in order 
to determine the most profitable method 
of treating the ore. He made his report 
in 1916 with the conclusion that leach- 
ing would be the best method because 
the ores are mostly oxides and are not 
profitable for direct smelting with less 
than 10.5 per cent copper. By leaching, 
the low grade ores could be treated 
without involving the great expense of 





FIGURE 2. 
Elizabethville. 
du Haut Katanga.) 


A view in the Ruahsi mine near 
(Courtesy of the Union Miniere 


selective mining. The cost of the plant 
20,700,000 dollars. 
However, construction was not begun 
at that time because of the war.  In- 


stead a cheaper 4,000 ton (8 hour) 


Was estimated at 


concentrator was put in from 1917 to 
1921. 


desired 


This proved adequate for the 
expansion of the company’s 
output for some years to come. 

After the war an experimental leach- 
ing plant was built and it was so suc- 
cessful that the construction of a plant 
which could produce 30,000 tons of 
copper annually was approved in 1925. 
According to Wheeler it 
been 


could have 
finished in two years but the 
work was slowed up and delayed be- 
cause: (1) the construction of it was 
given to the new South African Con- 
struction Department; and (2) a rever- 
beratory plant was authorized at the 
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So the 
leaching plant was not ready to operate 
until 1929 and not finished until 1930. 
It consists of four divisions, namely: 


same time and finished first. 


(1) crushing and grinding; (2) leaching; 
(3) an electrolytic plant; and (4) a 
furnace refinery. 

Operations: The crushing and grind- 
ing at the leaching plant is done by the 
roller method. This gets the material in 
a form more readily acted upon and 
dissolved by the 
which is 


solution, 
acid. After the 
copper is dissolved it goes to the electro- 
lytic plant where it 
the cathodes’ by 


leaching 
sulphuric 


is deposited on 
electrolysis. The 
‘“‘cathodes’’ are then made into wire 
bar in the two 130 ton furnace refineries. 
These furnaces are charged by 7,000 
pound cranes. The copper obtained 
here is 99.95 per cent pure and is suit- 
able for any commercial use. 

The reverberatory furnaces at Panda 
and Lubumbashi are used for treating 
fine material, oxides exclusively. In 
the 4,000 ton concentrator at Panda 
ore averaging 10 per cent is concen- 
trated to material containing from 30 
to 35 per cent copper. From here the 
‘fines’ go to the reverberatory plant 


at Panda and the 


‘‘coarse’’ is sent to 





2 


FIGURE 3 
has much the same appearance as American and 
European plants. The native quarters are in the 


The smelting plant at Lubumbashi 


background. (Courtesy of the Union Miniere du 
Haut Katanga 





Lubumbashi to be refined in the water 
jacketed furnaces there. 
However, not all of the product 
That 
not refined in the electrolytic plant at 


sent out is commercial copper. 


Panda is sent out as concentrate or 
matte. Three refineries, two in Belgium 
and one in the United States, get most 
of this. At Oolen, Belgium, there is a 
120,000 ton a year plant, and at Shituru 
a 30,000 ton refinery. Most of the cop- 
per smelted in these is sold to European 
buyers. The plant in the United States 
is owned by the Nichols Copper Com- 
pany and is located in New York City. 
It refines most of the crude Katanga 


copper that is sold in this country. 


POWER 


In 1930, 400 million tons of coal 
were brought into the 


Elizabethville. 


province of 
Up to that time there 
was a gradual increase in coal importa- 
tion. In 1920 it was 100 million tons 
and in 1925, 280 million tons. However 
in 1936 only 77 million tons were im- 
ported. This was due no doubt to cur- 


tailed copper production and to a 
newly developed hydroelectric plant. 
Most of this coal came from Wankie, 
Southern Rhodesia; the rest 
South Africa, 


Germany, and the Netherlands. 


from the 
Union of Belgium, 

Most of the coal imported into the 
province of Elizabethville is used in 
the Katanga but no data have been 


found which give the amount used 


by the M. U. of the U. K. 


pany gets part of its coal from a con- 


The com- 


cession of its own at Luena about 125 
Kambove on the 
100.000 tons 


miles northeast of 
railroad. It obtained 
from there in 1929. 
Electric power for the electrolytic 
plant at Panda and lighting in the 
various places was furnished by steam 
plants. However these serve as _ re- 


serve units now, as a_ hydroelectric 
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plant has been completed which fur- 
nishes the entire region with electricity. 
This is at the Cornet Falls (Figures 1 
and 4) and consists of three turbo- 
alternators of 15,000 horsepower each, 


giving a total horsepower of 45,000. 


LABOR 


Krom the beginning of copper ex- 
ploitation in the Katanga the obtain- 
ing of an adequate supply of labor 
has constituted one of the major prob- 
lems. Being a frontier area there was 
no white population from which to 
draw and the disagreeable climate near 
by to the north and on the lowlands 
has not fostered a very large infiltra- 
tion. On the other hand this was an 
area of sparse native population, there 
being only about five inhabitants per 
square mile. 

Native Labor: Before the discovery 
of the copper ores in Northern Rhodesia 
and the development (i.e. before 1930 
much of the native labor for the Katanga 
was recruited there. Since this develop- 
ment the Northern Rhodesian authori- 
ties have placed restrictions upon the 
export of natives so the M. U. of the 
l'. K. has been forced to look elsewhere. 
The last few years it has been obtain- 
ing most of its supply from the Lomani 
district, 500 miles, and Ruanda-Urundi, 
1,000 


have about 140 


miles north. These districts 


natives per square 


mile. They are Bantu, and although 
not overly strong physically seem to 
be mechanically minded and are able 
to run the mining machinery very well. 

The Belgian government has passed 
a number of laws in the interest of the 
natives. Force or trickery in recruit- 
ing them is forbidden but it is difficult 
to tell just how much this is heeded. 
work for 


Protection and continued 


them is also required. This has been 
They 


transport the natives to the mining 


very costly for the company. 





FIGURE 4 
Cornet Falls under construction. 
the Union Miniere du Haut Katanga.) 


The hydro-electric plant at the 
(Courtesy of 


region and back to the place they came 
from if their contracts are not renewed. 
The company also gives them food, 
clothing, shelter, and medical attention. 


White Labor: The 


obtained from 


white labor is 


Europe, largely from 
Belgium. The men employed are given 
three year contracts and are transported 
both ways at the company’s expense. 
They are given free housing (Figure 5), 
water, electricity for lighting, and med- 
ical attention. Married men are given 
a cash allowance of eleven dollars for 
their wives and eight dollars for each 
child. 
dollars to increase efficiency are also 
viven. 


Monthly bonuses up to fifteen 


If the laborer renews his con- 
tract he receives a six months’ vacation 
at half pay with traveling expenses to 
and from Europe. 

Labor Practices: Before the depres- 
sion there were about 2,500 European 
and 17,000 native employees. At the 
first of January, 1937, there were 7,500 
whites, 3,000 of whom lived in E'ville. 
Working days are eight hours long for 
both natives and whites. The natives 
get an average wage of 85 cents per 
day. The 


high after 


considers this 
them all the 
necessities of life, and considering their 


company 


furnishing 


low efficiency. The Europeans receive 


an average wage of $5.20 per day. 
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The company has made an adjust- 
ment to the small, poor labor supply. 
This adjustment is the use of a pre- 
ponderant amount of expensive and 
highly technical machinery which keeps 
the labor supply necessary at a mini- 
mum. 


PRODUCTION 


It has been mentioned that the pro- 
duction of copper in the Belgian Congo 
increased quite 1930. 
Nevertheless minor 
fluctuations during this time, Figure 6. 
The first, between 1917 and 1920, was 
probably the result of a let-down after 
an abnormal start caused by the pres- 
sure of After 


years 


until 
were two 


steadily 
there 


need during the 
this recession, i.e. during the 
1920 to 1925, the 
increased on the 
16,000 tons a year, the greatest increase 
being 28,000 tons from 1923 to 1924. 


War. 


from production 


average more than 


FIGURE 5. 
Miniere du Haut Katanga 


Some of the types of homes built for European employees 


The decline after the high of 1925 was 
voluntarily accepted to allow 
completion of certain improvements 
designed to economize native labor 
(W. Fitzgerald, Africa.) It was during 
1926 and 1927 that the bulk of the 
work was done on the Panda leaching 
plant and reverberatory furnace. How- 
ever in 1928 and 1929 while the leaching 
plant was being finished, prices were 
high so no doubt it was profitable to 
increase production even with the ex- 
pense of importing additional labor. 
In 1923 the took rank 
among the principal world producers. 
With year it 
ranked third in world production. It 
held this rank, United 
States and Chile respectively, through 
1930. 


Katanga 
57,886 metric tons that 
following the 


After this, because of the depres- 
sion, it agreed, largely due to United 
States wishes, to reduce its output to 
$2,000 tons a 30,000 


year of which 





(Courtesy of the Union 
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Katanga Copper Production 


metric tons 
(thousands) 


FIGURE 6 
advanced quite steadily from its inauguration 


Copper production in the Katanga 


in 1911 until 1930. (From Mineral Industries 
1924-1937, and U. S. Minerals Yearbook, 
1935-1937.) 


tons were to be stocked in Africa. This 
was to be of a temporary nature and 
accounts for the decline in 1931 and 
the low of 1932 and 1933. 


in 1934 another curtailing agreement 


However 


was made among the principal pro- 
ducers outside of the United States 
on their own initiative. It has been 
renewed several times since and the 
last reported renewal, in 1936, lasted 
until July 1, 1938. According to that 
agreement production was cut to 75 
per cent of the normal production. 

The 1932 production was the lowest 
in ten years. In that year the United 
States and Chile remained the leaders 
but the Katanga was forced into sixth 
place by the high Canadian output, the 
rapidly increasing Northern Rhodesian 
production, and Japan. In 1933 the 
Belgian Congo rose to fifth place by 
nosing out Japan and kept this place 
in 1934 and 1935. 

The depth of 


the depression was 


felt in the first quarter of 1933 when 
the number of employees was less than 
25 per cent of the number for 1928-29. 
But even during that year the company 
made some profits. The reasons they 
were able to do so well is because they 
have low production costs due to large 
deposits of rich ore and locally favorable 
working conditions (plateau 3,000 feet 
plus). 


TRANSPORTATION 


Transportation has no doubt been 
the greatest problem for the Mining 
Union of the Upper Katanga. This 
is true because the Katanga is a small 
area of intensive exploitation and occu- 
pation in the middle of a_ sparsely 
populated and relatively undeveloped 
region. This involves the laying of 
long stretches of track through unpro- 
ductive country. Besides, the best 
routes are through territories belonging 
to other countries. The Congo River 
is a difficult means of transportation 
because of its many falls and rapids and 
its basin isa poor railroad route because 
of the possibility of washouts and the 


holding up of traffic by floods. 


TRANSPORTATION 


Q) 


FiGuRE 7.—The routes of access to the 
Katanga region. 
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The present railroad system is shown 
in Figure 7. The first railroad to reach 
the Katanga (1910) was from the south. 
Since then until 1930 most of the copper 
produced went out on this route to the 
port of Beira. This 
through British and 


railroad goes 
Portuguese terri- 
tory and is 1,620 miles long. A short- 
cut on this line from Kafue to Sinoia 
has been projected and if built would 
cut the distance to 1,200 miles. 

In 1903 Robert Williams, the man 
who first leased the Katanga copper 
area, obtained the right from Portugal 


to build a railroad in Angola from 
Lobito Bay to the Katanga. The 


railroad was begun in that year but 
did not reach the copper region until 
1930. Probably most of the 
it was completed. It is the shortest 


route at the present time, 1,300 miles, 


traffic 
of the Katanga has used this route since 
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being only about four-fifths the length 
of the Beira line and cutting 3,000 miles 
off the trip to Europe. It has a good 
location as it follows the divide of the 
Congo-Zambesie Rivers and is. not 
subject to floods and washouts. It 
also has a down grade for carrying the 
heavy copper to the port of Benguela. 

There are two other routes possible 
which have not utilized 


been very 


much. One is the only route entirely 
in Belgian territory. It is 1,600 miles 
long and involves two breaks in trans- 
portation, one at Ilebo from rail to 
water and the other at Leopoldville 
back to rail again. The other goes 
east to Dar-es-Salaam and is the least 
important of all the 


1,600 miles long, 


routes. It is 
incurs four breaks 
through 
territory east of Lake 


in transportation, and 
British 
ganyika. 


goes 


Tan- 
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WEATHER INFLUENCES ON CROP YIELDS 


Stephen S. Visher 


ESPITE the general recognition 
that crop yields are strongly 

influenced by the weather, there 
is relatively little detailed knowledge 
as to the effect of any particular aspect 
of weather, largely because crop yields 
are affected by numerous influences 
operating simultaneously or in succes- 
sion. Among them are quality of seed 
and soil, care of land, time of planting, 
spacing of the plants, insects and other 
Among weather ele- 


crop enemies. 


ments, there are wide variations in 
degree of warmth and cold, amount of 
rainfall, snowfall, wind and sunshine, 
and also in time-concentration or inten- 
sity of evaporation and_ precipitation. 

With all complications and uncer- 
tainties involved, there is little wonder 
that ideas as to the influence of various 
weather factors often are hazy or even 
incorrect. kor example, because corn 
requires warm weather for growth, it 
often is assumed that hot weather is 
advantageous. Likewise, because it 
is killed by frost, the popular thought 
is that for corn the longer the season 
without frost the better. Also, because 
corn requires considerable moisture, it 
is commonly believed that rainless spells 
harmful. 


More accurate knowledge is obtained 


of equal length are equally 
chiefly as a result of the accumulation 
of more data and especially by its more 
adequate analysis. For Indiana there 
are now satisfactory official estimates 
of the state-wide average corn yields 
for 53 years and trustworthy weather 
records for the same period. Hence, 
the volume of data is now adequate 
for valuable statistical studies; more- 


over, a recently developed technique, 


the climograph, permits analyses which 


are distinctly valuable, and justify 
yield forecasts of increasing accuracy 
as the harvest is approached. 
make possible 


better understanding of the environ- 


In addi- 
tion, these analyses 
ment and hence more correct appre- 
ciation of the influences of each of several 
conditions. They show that yields are 
determined by various terrestrial forces, 
not by chance nor by phases of the 
moon. 

The especial occasion for the present 
analysis was an effort to present more 
effectively the great influence of various 
phases of the climate of Indiana, now 
being assembled and augmented into a 
volume to be published soon, presum- 


ably in Indiana 


University’s Science 
Series. The work has had three chief 
phases: Assembling and effective pres- 
entation by text, maps, and diagrams 
of the more important data on weather 
and climate; the discussion of causes 
for or explanations of observed phe- 
nomena; and finally, discussions of some 
influences or consequences of the condi- 
tions. The study of weather and crop 
yields comes in this third category. 

Data used in the studies here sum- 
marized are average Indiana yields 
for 1887 to 1939 inclusive, and monthly 
average temperatures and rainfall totals 
for each of the months of each of the 
fifty-three years; the number of days 
with temperatures above 90 degrees, 
minimum temperatures, length of grow- 
ing season, ete., were also. studied. 
Isopleth climographs for each of groups 
of months were made; the evidence 


which they present is here summarized. 
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THE CLIMOGRAPH DESCRIBED 


The device or technique known as 


the isopleth climograph is a_ shaded 
diagram made by plotting one factor, 
July monthly 


on the abscissa and plotting another 


rainfall, for example, 
factor, average July temperature, for 
example, on the ordinate. At the meet- 
erected 


ing point of perpendiculars 


from these points for that month is 
plotted the 


harvest of the 


vield for the following 
studied. 


Similar plottings are done for each of 


crop being 
the years for which data are available. 
Thus a large number of yields are located 
with respect to the two weather factors 
studied. To make the mass of data 
more clearly visible, isopleths, or lines 
of equal yield, are drawn connecting 
equal yield figures or at appropriate 
distances between different yields, and 
the various zones are shaded so that 
the area of highest yields is darkest. 
Because many factors in addition to 
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FIGURE 1. 
the climograph are average yields per acre. 


Corn yields, 1887-1939, and July average temperature and rainfall. 


July rainfall and temperature (Figure 1 
are involved, the distribution of yields 
on the diagram are not symmetrical. 
Hence a certain amount of smoothing 
is often desirable. On the diagrams 
here presented all of the data are en- 
Very little 
smoothing has been done. Had more 


tered and can be seen. 
been done, the diagrams would have 
been distinctly more symmetrical. 

The diagram for July (Figure 1 
records that all of the higher yields of 
corn followed Julys which were wetter 
and cooler than normal or were average 
in temperature. The average tempera- 
ture and rainfall are shown by heavy 
lines which cross near the center of the 
diagram. Every exceptionally hot or 
dry July was followed by a subnormal 
yield. The lowest yields followed Julys 
which were both hot and dry. 
been made _ for 


Climographs have 


other months and longer periods. Some 


of these can advantageously be des- 
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FIGURE 2 


Wheat yields, 1887-1939, and April average temperature and rainfall 
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Figures within 


the climograph are Indiana average yields per acre. 


cribed: The diagram for May shows 


that most large corn yields have fol- 


lowed Mays which were wetter and 
warmer than average. Mays which 
are relatively cool and wet are rarely 


followed by good yields. The diagram 


for June clearly suggests that June 
temperatures somewhat above average 
are desirable for corn, but not too high, 
as the hottest Junes were followed by 
low yields. The highest yields followed 
were rather warm and 


Rela- 


tively dry Junes (less than 2.5 inches 


Junes_ which 


distinctly wetter than average. 


of rainfall) were generally followed by 
relatively low corn yields. 
than the usual 


For August, more 


amount of rainfall is also desirable, 
although a few high yields followed 


Augusts with approximately normal 


rainfall. Every dry August was fol- 
When the rainfall 


above 


lowed by a low yield. 


is about normal or normal, 


August temperatures above average 


appear desirable, but if the rainfall is 


appreciably below normal, subnormal 
temperatures are advantageous. 

As the period which is especially 
critical for corn in Indiana is during 
the last two weeks in July and the first 
two weeks of August, it would be espe- 
cially desirable to have a climograph 
for that period. However, the labor 
of assembling necessary weather data 
is so considerable that it has been post- 
poned. The combined rainfall of July 
and August and average temperature 
of the two months have been used, 


however, to make a_ climograph of 
It indicates that when July 


and August 


interest. 
combined are relatively 
hot or relatively dry, the subsequent 
corn yield is practically always small. 
The smallest yields follow periods which 
are both hot The largest 


vields followed July-Augusts which were 


and dry. 


about average in temperature and had 
average, or preferably more than aver- 
age, rainfall. 


Although the corn yield is largely 
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determined by early September, the 
diagram for September is of interest 
that 
temperatures are favorable, that espe- 
cially cool or distinctly wet Septembers 
are disadvantageous, and that normal 
rainfall is about as desirable as rainfall 
somewhat more than normal. 

A diagram for June, July, and August 
combined shows that 
corn yields almost steadily 
with increase in rainfall for these three 
months; yields are likewise better when 
temperatures are about 


as suggesting Indiana’s average 


on the average 
increase 


than 
higher or 


normal 


when they are distinctly 
lower than normal. 

The detrimental consequences upon 
corn of temperatures above 90 degrees 
is shown by another climograph which 
reveals that the largest yields occur 
when there are fewer than ten such hot 
days per summer, and when the rainfall 
is above normal. The smallest average 
yields occur when there are most hot 
rainfall. 
Another diagram shows that an aver- 


days, and less than normal 
age minimum summer temperature of 
about 64 degrees is followed by rela- 
high 
totals are 


rainfall 
Another 


tively yields when the 


above average. 
Indiana’s 
growing season normally is longer than 


climograph indicates that 
necessary for corn; the highest average 
yields occurred in years with frost-free 
seasons which were shorter but wetter 
than averages. 

Thus, for corn, a warm April is desir- 
able in Indiana: nineteen out of twenty 
relatively warm Aprils preceded above- 
average yields. 


Cool wet Mays are 


rarely followed by good corn yields. 
Every June which was relatively hot 
or dry was followed by a distinctly 


subnormal corn crop. Every excep- 
tionally hot July or August was fol- 
lowed by a low yield as was every one 
with less than two inches of monthly 


rainfall. Every midsummer (July and 


than 
followed by an 


received 


which 
rainfall was 
above-average-yield. 


August) 
normal 


more 


1939 A RECORD CORN YEAR 


The most favorable season for corn 
for many years was that of 1939. July 
and early August were wet and not hot. 
At Indianapolis, the 


and August 


maximum July 


temperature was above 
89 degrees only seven days of which 
only one was above 94 degrees; then it 
was 98 degrees. The July precipitation 
was 7.2 inches in contrast with a normal 
of 3.3. The precipitation during the 
first two-thirds of August also was 
August 20 to 
September 16, there was no rain, but 
coming when it did, this protracted 
dry period did little or no damage to 


the corn crop. 


above normal. From 


The average corn yield 
in Indiana was 51.5 bushels per acre; 
eight counties had average yields of 
more than 60 bushels per acre, one had 
There were in 
the State a total of 1,225 authenticated 
vields of 100 to 124.9 bushels per acre 


a 70 bushel average. 


for the average of five acres, 222 of 
125 to 139.9 bushels per acre and 52 of 
more than 140 bushels per acre. Four- 


teen Indiana farmers had yields of 150 
to 159.9 bushels per acre which were 
authenticated by the Indiana Corn 
Growers Association; seven had yields 
of over 160, the highest of which was 


180.1. 


The distribution of big corn yields 
is of interest in the present connec- 
tion as affording supplementary evi- 


dence to that revealed by the climo- 
graphs. The part of which 
has had the fewest big corn yields (of 
the 3,605 hundred-bushel yields and 
of 517 yields of 125 bushels or more 


during 1925-1939) was the southwest, 


Indiana 


the section with the highest average 
temperatures, and longest growing sea- 


son. The section which has most big 


— 
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FIGURE 3 
the climograph are Indiana average yields per acre. 


yields is the northeastern, excepting 
the counties along the northern border 
of the state, which section sometimes 
has inadequate warmth. The general 
eastward increase in number of big 
yields across Indiana reflects an im- 
provement in humidity and_ rainfall 
dependability and also somewhat lower 
temperatures. (The eastern tier of 
counties averages 300 feet higher than 
the western tier.) 

As compared with near-by states, 
Indiana has had many more large corn 
vields authenticated. In contrast with 
Indiana’s 3,220 yields of 100 bushels 
or more, in the last decade, Illinois had 
187 such yields, and in 1939 three 150- 
bushel yields as compared with 23 in 
lowa had 328 hundred-bushel 
yields in 1938 and 1939 in contrast with 
Indiana’s 2,185. Minnesota had 40 
such yields in 1939. Recent data for 
Ohio are not available, but for 1917 
1928, Ohio had 181 hundred-bushel 


yields in contrast with 571 in Indiana. 


Indiana. 


The highest authenticated corn yield 
for the average of five acres stands at 





Oats yields, 1887-1939, and May average temperature and rainfall. Figures within 


182.6 bushels per acre (DeKalb county, 
northeastern Indiana, Harold Pankop, 
1934, well-fertilized muck land). Indi- 
ana has had six authenticated yields 
that are higher than the highest known 
authenticated five-acre yield from an- 
other state, (Ohio, 172 bushels of 20 
per cent moisture, or 168 bushels of 
17.5 per cent, as used in Indiana). 
The highest authenticated yields in 
other states are: Iowa, 166.5 (17.5 
per cent moisture), Illinois, 157, and 
Minnesota, 131. 


WHEAT YIELDS AND THE WEATHER 


2), 


that for wheat yields and April tem- 
perature and 


The second climograph (Figure 
precipitation, suggests 
that Aprils which are warm and wet 
are distinctly less desirable than cool 
and wet ones and that somewhat less 
than normal rainfall usually is better 
than notably more than average. 
Climographs for February to June 
inclusive present some interesting cor- 
relations. Relatively dry Februaries 
are advantageous; of the seventeen 
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FIGURE 4. 
the climograph are tons per acre. 


Februaries which had less than an inch 
and a half of precipitation, superior 
fourteen. Of 
seventeen Marches which were at least 


wheat yields followed 
two degrees warmer than usual, fifteen 
preceded good yields; no April which 
was about normal preceded a distinctly 
subnormal yield. Average Mays, how- 
ever, were followed by distinctly smaller 
wheat yields than those which were 
Mays 
which were relatively wet and _ cool 


either rather wet or rather dry. 


are advantageous for Indiana’s wheat 
crop. For March, April, and May 
combined, warm and wet conditions 
are, however, distinctly less favorable 
than about the normal amount of rain- 
fall. If the temperature of June is 
either distinctly below or above normal, 
the chance for a good wheat harvest is 
small. Some of the lowest yields were 
associated with relatively wet Junes. 

All of the winters of 1897-1939 during 
which less than eighteen inches of snow 
fell, for the average of the state, pre- 
ceded subnormal 


wheat crops; all of 
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Hay yields, 1892-1939, and June average temperature and rainfall. Figures within 


those during which twenty-four to 
thirty-three inches fell had distinctly 
superior yields; in the part of Indiana 
where the normal snowfall is over 
thirty inches, exceptionally snowy win- 
ters precede subnormal wheat harvests 
about four-fifths of the time. In coun- 
ties which generally receive less than 
twenty inches of snow, however, rela- 
tively snowy winters are followed by 
superior yields in about three-fourths 
of the time. 

Oats: Figure 3, a climograph for May 
temperature, precipitation, and yield 
of oats, shows that most of the Mays 
with more than normal rainfall were 
followed by superior oats yields; cool 
and wet Mays are especially advan- 
tageous; nearly all the large yields 
followed Aprils which were relatively 
cool; all abnormally warm or dry Junes 
were followed by poor yields; the big 
crops all followed cool Junes, most of 
which were also wet. All of the superior 
oats harvests accompanied Julys which 
were less hot than normal; all of the 
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smal! oats harvests were in Julys with 
subnormal rainfall. 

[lay: March and April average some- 
what too cool in Indiana for the best 
growth of grass. The hay crop increases 
steadily with May rainfall up to about 
6.5 inches. On the average, 50 per cent 
more hay is harvested following rela- 
tively cool wet Junes than the opposite 
type (Figure 4). Julys which are wetter 
and less hot than normal are also 
advantageous. 

Thus in brief, for wheat, Februaries 
which are drier than normal for Indi- 
ana are advantageous, as are warmer 


Marches, 


with about 25 inches of snowfall; for 


cooler Mays, and winters 


oats, relatively cool Mays are advan- 
tageous as are cooler and wetter Junes 


and Julys. For hay, relatively warm 





springs, wet Mays, and cool wet Junes 
are advantageous. For corn, May and 
June which are warmer than usual in 
Indiana are desirable as are a July and 
August which are less hot than usual; 
also, more rainfall than Indiana’s aver- 
age amount is desirable for corn, espe- 
cially in July and August. 

Bad weather for one purpose com- 
monly is good weather for another 
purpose. The more we know about 
what sorts of weather conditions are 
favorable for the various crops, the 
more cheerfully we can accept the 
weather which comes. Such’ wider 
knowledge also encourages diversifica- 
tion of agriculture and the growing of 
crops which are better suited to the 
climate than some which are now 
extensively grown. 





















































McCarty, Harotp Huii. The Geographic 
Basis of American Economic Life. xxiii and 
702 pages. Published by Harper & Brothers, 
New York, 1940. 


SHANNON, FRED ALBERT. America’s Economic 
Growth. viii and 867 pages. Published 
by The Macmillan Company, New York, 
1940. Price $3.75. 


WALKER, E. RONALD. War-time Economics, 
With Special Reference to Australia. 174 
pages. Published by Melbourne University 
Press, in association with Oxford University 
Press, 1939. 

In a very definite way the first of these three 
books, ““The Geographic Basis of American 
Economic Life’’ does not measure up to its title. 
t would better have been entitled ‘‘ The Regional 
Basis of American Economic Life,”’ because it 
follows the conventionalized regional treatment 
which many geographers so successfully employ 
in many of their studies. Essentially economic 
in its text and basic doctrine, and written from 
the economist’s point of view, and with the 
economist’s apprehension of the discipline of 
geography, it is not even basically geographic. 
This is not to say, however, that the geographic 
base is mistreated in the book, but merely given 
an economic slant that in some measure detracts 
from its geographic value. Such geography as is 
given is good and related fairly well to the eco- 
nomic life superimposed upon it; the fault is 
that the base in almost every region is geo- 
graphically inadequate for the superstructure 
of economics erected upon it. 
In departments of economics where geography 
may not be given adequate treatment as a 
distinct discipline and not considered as con- 
taining a distinctive content, the book will 
undoubtedly prove of much value. For the 
purposes to which it is apparently devoted, it 
probably will serve satisfactorily, even though 
the geography is minimized and the economic 
life emphasized—unduly it seems to the reviewer, 
so far as the title goes. 
The book is well organized, well written, and 
rather inadequately illustrated, particularly in 
the matter of charts and graphs; though it is 
rather unusual to begin with the Pacific Coast 
region and move eastward to the Atlantic Sea- 
board, it is well conceived. Undoubtedly it will 
attract a great deal of favorable attention, and 
will be used extensively by undergraduate 
students in the many colleges and schools of 
commerce in the United States. 

Shannon’s ‘‘America’s Economic Growth” 

claims no geographic bases in its manifold inter- 

pretations and descriptions. Such geographic 
elements as it includes are skillfully woven into 


BOOK REVIEWS 


the texture of the material presented. The 
economic geographer will undoubtedly find it 
distinctly valuable in its definite economic 
summary of the evolution of America’s economic 
structure. Composed on a_ chronological 
sequence of periods, the book is divided into 
five separate parts; the period of colonial 
dependence which terminated in 1789; the period 
of dominant sectionalism which endured three- 
quarters of a century, from 1789 to 1865 inclu- 
sive; the rise of capitalism in the three and a half 
decades from the close of the Civil War in 1865 
to the beginning of the 19th century, when it 
ended as a period of development; the climax 
of capitalism, the three decades between 1900 
and 1929 which were centered about the World 
War, initiated by the widespread imperialism 
and expanding world trade with which the new 
century opened, and ended by the depression in 
1929; the crisis of capitalism during the years 
since 1929 which the author states was charac- 
terized by the eclipse of rugged individualism 
and the rise of a new economic philosophy (which 
the events of the last brief months have demon- 
strated to be an important factor in the decline 
of democracy throughout western Europe, and 
perhaps ultimately in America). 

The book is a scholarly study, on the whole 
quite satisfactory for the purposes for which it 
was written, though introducing neither any 
new viewpoints nor advocating any new doc- 
trines. It is well written, organized on a con 
servative basis, and published in a form quite 
satisfactory for academic purposes As a 
revised edition of his earlier ‘‘ Economic History 
of the People of the United States,’’ the volume 
represents the author’s response to his critics 
rather than to his approvers, and so represents 
a decided improvement over his first book in 
the field. 

‘“War-time Economics, With Special Refer- 
ence to Australia,’’ comes from the Melbourne 
University Press in association with Oxford 
University Press, bearing the date of October 
1939 for issue; though so definitely related to 
the problems of the antipides, it has a very 
distinct bearing upon recent affairs in the north- 
ern hemisphere, and constitutes a valuable refer- 
ence book for any student interested in under- 
standing the economic attributes of the present 
world situation. 

Just as a new school of military strategy has 
come out of the searing experiences of the present 
world struggle, so a new school of economic 
philosophy has been built upon the phenomena 
in the struggle of international trade and finance 
that has accompanied the war. Really not so 
new in themselves, these new philosophies more 
truly represent a new application of old prin- 
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ciples, but the effect has been none-the-less 
revolutionary. ‘‘War-time Economics’ has 
definite value both for the economic and the 
political geographer, as well as for the economist. 
It is certainly worth adding to the geographer’s 
reference shelf. 


W. E..E. 


APPLETON, JOHN B. The Pacific Northwest: A 
Selected Bibliography, 1930-1939. xx and 
456 pages. Published by Northwest 
Regional Council, Portland, Oregon, 1939. 

GREGORY, HOMER E., AND BARNES, KATHLEEN. 
North Pacific Fisheries. xviiiand 322 pages. 
Published by American Council of the 
Institute of Pacific Relations, 1939. Price 
$3.00. 


A voluminous tome of more than four hundred 
pages, listing almost 5,000 titles of books and 
articles that deal with the Pacific Northwest, 
this contribution to research and knowledge on 
that distinctive and economically valuable 
region merits a place on every geographer’s 
shelf of reference despite the space that it 
preempts [he publications listed in the 
bibliography are for the decade 1930-1939 
inclusive, and cover every field of science, 
including cartography and government. It is 
printed in large type on good paper and is 
conveniently divided into major departments 
so that the student in any particular field of 
research can readily find the references that 
relate to his major interest. It is one of the 
notable bibliographic contributions of the 
period 

The third number, ‘‘ North Pacific Fisheries,” 
in the series ‘‘Studies of the Pacific,’’ of which 
‘‘American Far Eastern Policy and the Sino- 
Japanese War” was the first, and ‘Rural 
Australia and New Zealand” the second, deals 
chiefly with the Alaska salmon in relation to 
the general north Pacific fishing industry and 
economy. 

The research upon the subject involves 
questions of production, processing, and labor 
in the great salmon packing industry; the part 
that the salmon plays in the economy of the 
Pacific Coast, particularly Alaska; and _ inter- 
national relations affected by the industry, as 
Canada, United States, Russia, and Japan 
participate in it and come to controversy over 
some of its aspects and phases. 

It constitutes the best geographical treatise 
of the salmon industry that hasthus far appeared, 
all the more valuable because it includes prob- 
lems of economic, social, and political signifi- 
cance, all bearing upon geographic relationships 
The American Council of the Institute of 
Pacific Relations is to be congratulated upon 
the high standard of research, writing, and book 
craftsmanship represented by the volume. 


W.E. E. 


BRANDT, KARL. Whale Oil: An Economic 
Analysis. Food Research Institute. Stan- 
ford University, California, 1940. 


Seventh volume of the series on ‘Fats and 
Oils Studies’’ by the Food Research Institute 
of Stanford University, this exhaustive summary 
of the economic significance of whale oil in the 
world’s economy is of particular interest to 
economic geographers not only because of the 
economic implications of the subject of which 
it treats, but because of the excellent historical 
and political chapters on the whale industry 
as a whole. In no modern, up-to-date publica- 
tion has the whaling industry received such 
adequate geographical and historical treatment 
as in this volume. Whale oil is one of the 
important raw materials of world industry, and 
whaling constituted an advance factor in dis- 
covery, exploration, and settlement of many 
parts of the world, the economic development 
of many lands, and the accumulation of capital 
for the initiation of many industries, both 
maritime and continental. 

A third of the book is devoted to whaling, a 
third to whale oil and its economic relation- 
ships, and a third to a forecast of future whaling 
projects, and appendix, bibliography, and index. 
It is well written, is highly authoritative and 
comprehensive though skillfully compacted, 
and from every point of view valuable as a 
reference. It forms an indispensable item of 
the economic geographer’s library. 


W. E. E. 


WIssSLER, CLARK. Indians of the United States. 
Doubleday, Doran & Company, Inc., 
New York, 1940. 


\s geography becomes increasingly concerned 
with cultural relationships between man and 
his environment, both as they are expressed 
in the landscape and in his industries and 
characteristics, American geographers grow 
more and more interested in the life of the 
Indians, their distribution and activities before 
the white man so radically modified the whole 
pattern of physical and cultural landscape, and 
their way of utilizing the resources which the 
land afforded in their progress toward their own 
civilization. Such a book as Clark Wissler’s 
new volume consequently meets a growing need 
for authoritative and comprehensive material 
that the geographer can use effectively. 

The subtitle, ‘Four Centuries of Their His- 
tory and Culture,’ indicates the particular 
object Doctor Wissler had in mind when writing 
the book, and the scope of his thesis Part I, 
‘The Indian in Prehistoric America’ serves 
as an introduction to the main purpose of the 
book, the delimitation and description of ‘The 
Great Indian Families” treated in Part II of the 
volume which occupies about half the pages of 
the book, and which is rounded out in Part III 
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“Indian Life in General,’ which deals largely 
with the daily routine of life in Indian society, 
both in the Indian’s primitive environment, 
and in the rather artificial circumstances of 
the reservations to which he has been relegated 


W. EVE 


QUARANTA, FERDINANDO. Ethiopia: An Empire 
in the Making. P.S. King & Son Ltd., 
London, 1939. 


The general public is still deeply interested 
in Ethiopia, and in Italy’s progress since its 
conquest of that country in Europeanizing that 
great plateau with its diversified conditions and 
resources, and its multiplicity of problems in 
colonial administration. The economic geog 
rapher is even more deeply interested in the 
same matters, for he realizes that Italy’s ambi- 
tion to become a great world power, a prominent 
factor in the world’s great industrial complex, 
has depended upon her ability to obtain great 
stores of raw materials with which she has been 
most scantily provided within her boundaries 
and which she must have in abundance if ever 
she is to attain her ambition. The book was 
written before Italy’s entry on the side of Ger 
many against England in the present war, and 
ignores the possibility ot Ethiopia's complete 
severance from Italy by the exigencies of war, 
and her return to independence under the 
protectorate of Britain when the war is ended. 

The book is commendably free from exaggera- 
tion, from self-congratulation on the part of 
Italy, from criticism of developments before 
Italian sovereignty over the land. It is temper- 
ate, restrained, commendably concise and 
explicit Baron Quaranta is peculiarly well 
qualified to write with knowledge and authority 
for he has been attached to the Study Section 
of the Ministry of Italian Africa, and he might 
well have engaged in much greater praise of 
Italy’s efforts; might easily have overstated the 
results obtained thus far by Italian policies; 
might readily have minimized the obstacles, the 
difficulties, the problems, that have had to be 
faced 

The scholarly approach and restraint in 
treatment merit particular commendation. They 
are sure to win the approval of thoughtful lay 
readers, and critical professional geographers 
and economists. The book is a first brief outline 
of what Italy has planned for her new African 
colony, how she administers her new responsi 
bilities there, and what progress she has made 
toward pacifying the people and establishing a 
new order among them. As an _ interesting 
example of Italy’s enterprise and colonial vision 
it might be in order to state that in two years 
she has completely hard surfaced more than 
2,000 miles of highway, some of it over the most 
difficult terrain, and has nearly completed 
another 1,000 miles of construction The 
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mineral, agricultural, and pastoral resources of 
the country have been surveyed; medical, edu- 
cational, and scientific services of all kinds have 
been provided; a grant of £133,000,000, of 
which a scant £5,500,000 is for military works, 
has been made as the initial provision for a 
program of economic and cultural development. 
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BocGs, S. WHITTEMOR!I International Bound 
aries: A Study of Boundary Functions and 
Probiems. xvii and 272 pp.; maps, bibliog 

raphy, index. Columbia University Press 


New York, 1940 


Price $3.25. 

One must agree with Isaiah Bowman, Presi- 
dent of Johns Hopkins University, in his fore- 
word that this timely exposition of the character 
and rdle of the world’s 100,000 miles of inter- 
national boundaries, ‘‘could not have’ been 
produced at a more critical moment.” If a 
peaceful future may be assumed, not under 
the domination of a single power, it should be 
a common responsibility to examine the char 
acter of international boundaries; bending all 
effort to make them symbols of peace and 
friendship, not outposts of hostile camps, sepa- 
rated by subterranean fortifications, pillboxes, 
and barbed wire 

With a discussion of the changing roéle of 
boundaries and a critical summary of the litera 
ture dealing with their classification, this study 
proceeds to an areal analysis of the situation in 
the five great continents, and ends with recom 
mendations for a peaceful solution of boundary 
problems. Appendices giving boundary lengths, 
and treaties, conventions, protocols, and com 
mission decisions relative to certain boundaries 
document the book 

Western Europe, the primary world problem 
area, is thrown into sharp relief by a table giv 
ing the number of boundary miles per 1,000 
square miles of area for each continent. Europe, 
excluding the U.S.S.R., outranks all competitors 
by nearly three-fold, with a total of 7.3 miles 
Then in recognition of the underlying cause of 
the problem, this mileage is multiplied by the 
square mile population density of each area. By 
this comparison, Western Europe represents a 
condition nearly eight times as acute as that 
of any other continent Further contrast is 
furnished in comparisons drawn between the 
United States and Western Europe Our 
boundaries are shown to operate ‘more simply 
than those in Europe, because in general they 
were established before settlement had passed 
the frontier stage and adequate provi 
sion has been made to handle problems by 
reference to commissions which are competent 
to deal with the engineering, legal, and human 
aspects of the situations As an example of 
one of our boundaries working well even under 
modern industrialization, reference is made to 
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the Detroit area, ‘‘ where industrial development 
has spanned a boundary previously established 

where millions of tourists cross annu- 
ally the situation operates as a gigantic 
flywheel that tends to smooth over the interrup 
tion of any minor frontier incidents.’’ Europe, 
however, with its complex cultural heritage, 
‘presents the anomoly of being the most highly 
industrialized continent on earth, and at the 
same time the most highly compartmentized 

it is not astonishing that unrest is great.”’ 

\s for the remaining continents, Mr. Boggs 
indicates that in South America the facts of 
two official languages, relatively low population 
densitv, and the absence of marked contrasts 
between industrialized and agricultural areas 
in boundary regions, have, with one or two 
exceptions, resulted in a comparatively simple, 
relatively frictionless situation In Asia the 
functions performed by boundaries are relatively 
simple at present, associated with vast back- 
ward areas with weak nationalistic elements, 
disquieted only by the rise of Japan which may 
soon alter the situation for the worse. Finally, 
in Africa, boundaries drawn in haste by Euro 
pean masters without concern for indigenous 
population, will, it is predicted result in a multi- 
plication of internal and external dissatisfaction 
and friction as differences in administrative 
policy relative to communications, trade, and 
education produce differentials in economic 
development 

For the author there can be only a peaceful 
solution, for ‘if boundaries are removed by 
force, the internal problems engendered by the 
amalgamation of unwilling peoples would prob 
ably sterilize all possible benefits.’” It has been 
the war-like cutting of the gordian knot by 
Napoleon and Hitler, and its retying by the 
Congress of Vienna and the Versailles Treaty 
which has negated the permanent good which 
might have come from such peaceful arbitration 
is in our boundary relations with Canada. 

Mr. Boggs, having participated as Geographer 
of the Department of State in research incident 
to the settlement of several boundary con 
troversies, is too acutely aware of the com 
plexities involved to propose any naive solution 
Rather he asserts in broad terms that such 
problems may be solved without shifting bound 
aries by the expedient of simplifying boundary 
regulations through bilateral action, by regional 
simplification of boundary functions, and by 
the formation of economic and other practical 
associations which may over-ride one or more 
international boundaries, based upon whatever 
type of regionalism is pertinent to the problem 
involved 


In conclusion, still less specific, but serving 


as an adequate general summary, he states, 
“In order that boundary problems may be 
amicably solved, every conceivable factor should 
be taken into consideration when new frontiers 


are to be established, and the best human wis 
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dom should be applied in placing the boundary 
where it promises to function with least friction 
and to occasion a minimum of expense. Once 
the boundary has been established, the func 
tions which it serves should be kept as simple 
and non-irritating as possible Progressive 
simplification of boundary functions is needed 
in nearly all parts of the world in which bound- 
ary friction has developed Finally, provision 
should be made for prompt, impartial, and wise 
handling of incidents and disputes that do 
arise 
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SIMPSON, EYLER NEWTON The Endo, Mexico's 
Way Out The University of North Caro 
lina Press, 1937. 


The late Dr. Eyler Newton Simpson was a 
profound student of Latin American problems, 
whether geographical, historical, cultural, eco 
nomic, or political. His book on Mexico is 
a monument to his broad learning, industry, 
and understanding—a work that will remain 
a classic on that country, comparable to the 
volumes of Humboldt or Prescott In it he 
does not suggest that new patent medicines be 
tried to cure chronic ills, but rather that old 
fashioned remedies be used for relatively mod 
ern ailments. The main problem is that of an 
equitable distribution of land, and the way out 
was indicated by the Pre-Columbian societies 
upon which the Spaniards superimposed the 
yoke of the manorial system. By way of intro 
duction Dr. Simpson gives a brief résumé of 
Mexico's systems of land tenure from the Con- 
quest to the present time. There follows in 
great detail an analysis of the ejido, past, pres- 
ent, and future 

Villages after the Conquest often lost their 
communal holdings, their ejidos, through the 
encroachment of ‘colonization’? companies or 
haciendas, through manipulation of water rights, 
and through punishment of “rebellious” vil 
lages— particularly of those Indian villages 
with good land The landless peons were 
ruthlessly exploited on the haciendas where 
they were forced to seek work. Living condi 
tions were very bad, and in time the miserable 
people, who lived like beasts, without the most 
rudimentary principles of hygiene, became 
apathetic, morally bankrupt, ‘spiritually in 
The dearth of pure drinking water 
and a life of unrelieved monotonous toil are 
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in large part responsible for the peon’s heavy 
consumption of alcohol—particularly pulque. 
Mexico’s death rate—especially the rate of 
infant mortality—is surpassed by few coun 
tries in the western world. Those people who 
survive are tough individuals indeed. Educa 
tional progress is extremely slow, but even if 
the rural school—product of the Revolution 

had failed in all other respects it has kindled 
hope of better things to come and an enthusiasm 
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for life in hundreds of communities. And with 
education has come greater geographical and 
social mobility. 

Most of the ejidatorios must have credit: 
long-term credit for relatively permanent types 
of equipment as well as short-term advances 
for seed, fertilizers, and consumption goods. 
If this credit is not extended by the govern- 
ment, the ejidatario is at the mercy of the hacen- 
dado, loan shark, and local politican. The prob- 
lem of ejido credit is a problem in education, 
and progress must be measured not in terms 
of profits but in changed attitudes and values, 
in the growth of initiative, responsibility, and 
the coéperative spirit. Just how the proletariat, 
which has appeared with industrialization, is 
to be integrated into the nation-wide ejido set-up 
is not clearly brought out by the author. 

Unfortunately land distribution has_ pro- 
ceeded slowly. ‘‘In 1930, fifteen years after 
the inauguration of the Agrarian reform, almost 
seven-tenths of the total economically active 
population engaged in agriculture still belonged 


to the disinherited landless masses dependent 
upon day wages or such meager earnings as 
may be derived from tenant farming or share- 
cropping.”’ However, Cardenas saw the danger 
of further revolution if the process of land dis 
tribution was not speeded up. In the first 
twenty months of his administration he awarded 
to about three thousand villages nearly four 
and one-half million hectares of land; more 
than half as much land as had been distributed 
by all his predecessors together. The benefits 
of modern civilization must be brought to the 
Indians without impeding the development and 
reinvigoration of the native culture. The 
Mexico of the future must have its roots in 
that racial and cultural base which was denied 
for four centuries. ‘‘Out of competition and 
conflict there may come integration, unity, 
and order; out of the sodden impotence of peons 
tied in debt slavery to the hacienda, the only 
issue possibie was stagnation and death.” 
is San 
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ECONOMIC GEOGRAPHY 


QUARTERLY journal of economic geography published by Clark 
University for the benefit of geographers, economists, teachers, pro- 
fessional and business men, and all who are interested in the intelli- 
gent utilization of the world’s resources. 
Subscription rates are $5.00 the year in the United States and its Terri- 
tories; $5.50 the year beyond the borders of the United States, except to 
charter subscribers. 


The July issue of Volume 16 contains the following articles: 


Geography of Mast Feeding, Earl B. Shaw, State Teachers College, W 
Esbjerg, William R. Mead, Aylesbury, Bucks, England 

Tung Oil Production and Trade, George F. Deasy, University of Cincinnati, Ohio 
Geography in the Census Bureau, A. W. von Struve, Department of 
1 Dry-Farm Region in Utah, Norah E. Zink, State Teachers College, Indiana, Pennsylvania 

San Antonio, Texas, William T. Chambers, Stephen F. Austin State Teachers College, Nacogdoches, Texas 
The Role of Death Valley, R. M. Glendinning, University of California, Los Angeles, Cal 
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Commerce, Bureau of the Census, Washington, D. ¢ 
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Railway Entrances and Exits to Los Angeles, John H. Kemler, University of Chicago, Chicago, Illinois 
Land Use in the Bluegrass Basins, R. W. Johnson, State Teachers College, Memphis, Tennessee 


The April issue includes: 


Geographical Aspects of the Defense of the Netherlands, Samuel Van Valkenburg, Clark Univ 
Agricultural Regions of Africa. Part 1 (Continued), H. L. Shantz, Depart 
D. ¢ 

Recent Trends in Manchoukuoan Trade, George F. Deasy, University of Cincinnati, Ohi 
Return of the Forest in Northeastern Minnesota, Darrell H. Davis, University of Minnesota, Minne 
Tobacco in Bulgaria, Anastas St. Beshkov, High School of Commerce, Svishtov, Bulgari 

Cacao Industry of Grenada, Harley P. Milstead, New Jersey State Teachers College, M« la 
Petroleum in the Economy of Venezuela, Eugene Willard Miller, Ohio State University, Colum! 
The Teas of Uji, Joseph A. Russell, Syracuse University, New York 

Growth of El Segundo, California, Arch C. Gerlach, Los Angeles City College, ¢ 
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The January issue includes: 


Agricultural Regions of Africa Part 1, H. L. Shantz, Department of 
The Szechwan Village Fair, J. E. Spencer, Kweichow, China 
Population of Quebec Province, H. Harry Lewis, Monmouthshire, England 


Agriculture, Forest Service, Washington, D., (¢ 


Distribution of Dairy Farming in Peninsular Ontario, J. R. Whitaker, Peabody Teachers College, Nashville Tennessee, 
Cacao in Costa Rica, Elizabeth F. Keithan, Asheville Normal and Teachers College, Asheville, North Carolina 
The Boundaries of Utah, George F. Brightman, University of Minnesota, Minneapolis, Minnesota. 


Central C1 Vining Area, H. A. Hoffmeister, University of Colorado, Boulder, Colorado 


The October issue of Volume 15 includes: 


El-'Irag, Hans H. Boesch, Ziirich State College, Switzerland 

Evolution of Shipbuilding in Southeastern Massachusetts, Paul Huffington and J, Nelson Clifford, 
College, Bridgewater, Massachusetts 

Barrow in Furne 1 Population Study, T. H. Bainbridge, Creighton School, Carlisle, England 

Europe's Fuel and Metal Deposits Evaluated, Quentin D. Singewald, University of Rochester, New York. 

The Petroleum Industry of the Gulf Coast Salt Dome Area, Virginia Bradley, Southern Methodist University, Dallas, Texas 

Agricultural Development of New Brunswick, D. F. Putnam, University of Toronto, Canada 

Drvy-Farmi Regions in Utah, Norah E. Zink, State Teachers College, Indiana, Pennsylvania 
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Single copies of back numbers of Volumes 1 to 5 inclusive will be sent to 
any American address for $1.75 each; to any foreign address for $2.00. Back 
numbers of Volumes 6 to 14 inclusive will be sent to any American address 
for $1.50 each; to any foreign address for $1.75. Whole volumes may be 
obtained at the yearly rate. 


Send all subscriptions and orders to 


ECONOMIC GEOGRAPHY, 
Clark University, Worcester, Mass., U.S. A. 





ANNOUNCEMENT 


R. HOMER L. SHANTZ, Chief of the Division of Wildlife Manage- 

ment, United States Forest Service, will continue in subsequent 

issues his long-awaited series of articles on the Agricultural Regions 
of Africa, which will conclude the extensive surveys of the world’s agriculture, 
begun with Olof Jonasson’s authoritative studies of the Agricultural Regions 
of Europe, and continued with Dr. O. E. Baker’s similar studies on North 
America, Dr. C. F. Jones’ exhaustive studies on South America, Dr. Griffith 
Taylor’s corresponding articles on Australia, and the series on the A gricul- 
tural Regions of Asia by Dr. Samuel Van Valkenburg, Dr. George B. Cressey, 
and Dr. Robert B. Hall. In subsequent issues Dr. Samuel Van Valkenburg 
will complete the Agricultural Regions of Asia. 


To obtain the complete series of these extremely valuable articles, which 
present for the first time on such a comprehensive and accurate basis the 
significant divisions of the world’s most important industry, it will be neces- 
sary to subscribe at once for ECONOMIC GEOGRAPHY, and to order the several 
back numbers. 


In addition to this series of articles on agriculture, other series are being 
initiated ; every issue will also contain four or five articles dealing with urban 
and regional geography, with problems of land utilization, with programs of 
development of resources, with commerce, with transportation, with health, 
and with the hundred and one other subjects that are of present geographic 
interest, all by the most competent and best-informed authorities in their 
respective fields. ECONOMIC GEOGRAPHY is indispensable to the intelligent 
citizen. 

The subscription price to all new subscribers in the United States and pos- 
sessions is $5.00 the year or $9.50 for two years. ‘To all foreign countries, 
$5.50 the year or $10.00 for two years. A few complete files from the first 


issue up to, and including, the numbers for 1939 are still available; they will 


be sold only to persons or institutions having special interests in the field of 
economic geography. Prices on such complete files will be quoted on 
application. 
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‘‘ Nature has been so silent in her persistent influence over 
man, that the geographic factor in the equation of human 
development has been overlooked,” 


ELLEN CHURCHILL SEMPLE. 
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